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fli® ©f eli©«s©, taaalng mf «ad tli® 
pr©pfij»ii%t©ii. ©f gli3»f- *« wll ft# tb® e-omgttlatioB ®f 
awlag #©#lEtag I«®INS teowa to %la® 
•fJsii®.# «ppll©#fci©a« #f pr#t»ia @l»@aliiti^  W»I»P «s@r"iiJ.. b®#miis® 
©f ©bs^nrmtl©!!# mi mmmf •prn^rnl^-m-
T'bm wld# #-1* prut®la# Isdls-
p«iisabilS,ty to tli® jttvlag @rg»aS.#« iimk«8 tli»» 
©b|#©ts mf . ©li©«l©«a. «la.i®la teas-, mwmm^ t-tee- €#wlo.p--
©f tb®- initial ate-vn-lo-p^ot 
«fe©mt fey •&T»m»w>'wmtt&ns partly hj rm mm-mit&ii 
mtw&tmmm fto® ©.«i»li«F pi*ot»la d^slt #mtir#ly with 
til® »pplle«tt»» &£ ©^traotlea »©ttoodg t© feiol©gi©.«l 
«#!»©• %« apply #xtrmoti©ns wltM *«%©?., ttltite acid® 
aad alkali, as »©11 as witli a«-wtritl salt s-olmtloa# t« botJi 
plant mad .aalmal tiss»©a f#j* ti3» .r#a©v»l pr#t#ln®« 
fti»s« n«tlj.#ds 3i3ft:d mlvmm&y hmmn €lse©v&:p«^d fey ti»s ©arly #©-
a^rlptlw ®fe»isl»ts« 
F©ll:0wlMtg t&# isoliitiOB mf tto.© .pr€>t«im®, stmdies @f 
tta#ii» ©leswemtmry somp©®itl©» .1»<I .Lietoig to- ©o.n©l^aa» ttiat 
pi*ot#iiis diffat-riiA ia stat® bmt mmt la »i3to.st»a©@» H# jpeeog-
nl-s#d "Of • pFot#las and 'b'elisved tliat pr©t@ia®-
witu ti» sam# «l#»©mt«i»y #,<>iap«>sitl©ms wadr*# id«afcie«l 
%Mmy eswe tp&m plant m Memm-wmw, 
with til# ^«^#l@ii8e»at ®f. ia©p® «:«i©wat© mstli^ ds mf 
mnmljmtm, liypotl»8l» was. «iiort llv®#* 
M©A®ira pr©t#im e:fcy®»istFj €«t®gi Jfr«i th© y^ai* WSO 
'BTm&mmmt l«#.a.«t®d glyolm# titmm t,h»^ hyAr©3Lfsis • ®f g#iatl» 
wttln jimlfwi® aeid« S® tii© ©rystmllla® 
©bt«la#A t® 1i# m s^ai» sm# It wiua .s®v#3r&l y©mp-s after it# 
41s€.®-¥®.ry t.l4at •.glyet'S®- mm& t&w&A t© ©oataia iiitr©g®ii» 
dlmmti'wm-Tj• mf ©t-lwt-F wmlmf mi.Am • tmm- &hm®r'wmt%om.& 
OS th® twm&- tlw- f#^a®mta-
tl«a #f wiaaifj fasi©B ©f . 
pF®t#ia# wJLtM. p®t«s-gl^  aad. ata€t«® ©a thm mm* 
trgi#ts plast «»€ -agiimd-l S^m» wis# aisi^  laair® 
•b®©a m ir«smi.t #f tft#- :^sli:S®:fe-loii.- tliat m%X of 
tii^  ^r#tfii4a m:ttJp©^©a ©#ialA a«>t to# fo-r by 
te«t*a 
a« m. •©# tt»ti»ttioaal la^#sttg»tloas# 
©f Fiii©ii#r aad. Ixl-s paplls m gr#»% 4mm% tQ 
a^ i^iiie# tl»& ©oa«#pt of .tM® pr©t#is a# mm%% 
fts »i#ir«1.0p ©» tfe© i«i.mlL.yalat ©f ti^  
0O»p.l#iL. .miiitw#® ©l3%.:altt#€ toy t&e 
Maay • ills ®«td fc©©ljale« ^ar# teelag aad ^©ve3.©p#d 
at tli« p^©:S#at fci»&» 
Witli. tfc« «.^TOist ®f .p:p.©t#®lytl© mnm-ysm im%h04.m #f afctsieilc 
#a ti»&,mt tla# pT&t»%ti mmm mAwmmmmm mmw'm 
m. @ m. 
mmMmrn Ulmmrn fete tmm tm© aig#.#-
wm^wm t© «»4 ©liiapm^tedris©:, 
til®. @ts»«0-%w# pr#%«:in« mmmm&€ aor# ®@w#tr@r, 
by »«af '©r 3r#«#«3r«b *«fciQ3a. ©r 
pr'®t##3,ytl«: #aii3ra®'S. :«a# 
mmw s<5Taa®@.fi lb#*n. aat#* 
By €€wl«ipiitg »sfcJi®a.# a-a€ a-ppij-log 
timm «»€ ««»y. hmm/' i&fc:y©». 
e#iie@pts. wbiela mrm timj ^ve ©la©-- #lii0i€at©a 
fcj». "btftoavl©!* ©f proteins i» sialmtiOB toy tfees# 
ftom £%w&rmmmmnmm ©f. pjro%@lm» ta nmtwtm- wmm 
mm mmiT a®% 
plata# '^ m&w 'te.w •• mppli## tlil«-
t© imm- %@«a %© 
tli« ©if mt pr@%@tas- tls®- ©£ 
pp#%#'te 'teyireljsls <»Ja tla# mm% hmmn 
IftBi i@f !.%» by SAtwids aa€ ^mm»m 
m4w- mi .|js#l€#iat rmdlstl©tt %m. 
liiati^ s.©«ae«s*. If »tapm ptmm%lGmlXj 
«t ^mmm «^a t'i^  «3E©itlag. itgMt i® off it 1® mmXlmM 
, In-#©li-ds, M#w®toi*h tfel® r®«^ml®sl©it mmw 
©©atte»^.0wn tmm mtlmw %hm rmAiatiea ims 
b##a #«fc ©f£» ffeita p^m©^a#» is "kiMmm m® jpMo«pli®r##©®.ae©« 
^ 
imm l>«®n it©t©d la amei^oms bl<>l©gleml 
bmt wry tmm sfcmdleii ta,mv# 'b®#a MSA® t# d©t®i»:Mla@ 
tli» siMielfl© $#astit-«©ats pr®it«nt %n materials whleli 
esi% %'l» iigtot. Yli# pres^at luwstlgation wms 
•md#rtak#a to €#%«i*ala» ^Iw^-fclig-r '©r net tlia tlw&wmmmmnQm of 
l>r#%#l»a e®«lA l>« ia *®r# sp«-el-
fiemlly, tto.® ©bj«etl*#s first, to d©t«s«i-nft-
& mot turn f3.m®r®0®®a@® ©f Is 4  ^fc# ©eelmdi©  ^ oi* 
«-€s©Fl>«d s@®©ai,, €®t#Fmira® tli.® ©f |si*®» 
t«ia liy4r©iy»t.s l>y vmrioma »©t:h.o€s ©a flm@jp«,s©©iie® »f 
tto© pr®t«la«f and thijr#, %« ».%iid|r p?-©ilm®%s ©f pi»©%«ia 
liLj<Sr®af.si-s aad ©f tJto. '&e.astitii«ats ar© 
mt 0 #»• 
II... siTOw m mmmmwm 
»®tr#^-ials 1» %.&•& irolmiao»- t# te# €o»pl®'t®'ly ia 
tljJ..-» Siae#-•-all. froteia#- str# 
la til©' rsgloa #f tfesi spsetfioEji -oalj tfet©se 
bioiogieal amt®Flal» ishloli &m €i3r3fi©»l.t t© saparat® from 
prote-ias and fimr©:#©® In fkm bi»®-gr®#o will hm 
Tmw±®mmM» Sine® til®- po-rpi^ riss:,* eii.l©.r®p.i3tyll aiid mJMml&t&m 
•efta fip®:® tli#y will ».©% h& in-
clttd#a Im t,iil.iE «11 lipoids will b® 
Am W±m.m mnM Blo«.€ S®r«» 
fli© flmor##©#!!©® wla® fea® tNi®a kaowm fer ov®r a 
inm<lF«€. -ywrnrs, fmt tim sabstances pr®»«afc ia It wMeia. 
©ama® tiiis p;l»i3.0M@aoa hav® aot. a® y@t t}®®B fMlly !©<!.• 
SMffm {€G) pttblisii@<t .iya »jpfei©l# la 1S6.® ia wtoileli hm ®tat©«t 
timt %»© lair®»ttg«tl€>a® |»F®iri®ii»ly ba<t ®li©wn -tu&t 
tlue- "bltM fltior^ssea©® mt wttmm In meld mtslutl^nm aad 
.I'Btwiiea mimtt alkali wmm ad€#A«, ©arlj l»v®®tigator8 
.g«T® »© ®xpl«aatio» ©.f tla© flwsi*#®®#!!#® mr its eh®alo®l 
S&ttm wmm isolafeiag tw-lwimrj plgsmatm wben to® 
aotioad tiM fl«©r#ae»n@e of -ariii# and laad® s®ir@.i»®l 
•m>- § mk-
attempts to lnolmt# 'ttm ©a.'osaifeiT# si&s.tatte## 
la st)i{llfe.ic^» t® @f M»e Jr.imoi"@s©#at material, 
liltli ®t®ids-'«a«l to«s## mm ;w®atl^ jw®^€ hm it to to# 
s©sitiil»t In mM.moform S# si## femd tUmt. tlm 
f .  © f  w r t a # ,  - © t  © r ^ m t i n # .  b y  z l n e  
»#!»# -m-rj tlmommmmmt aad -©onelmd^d tfeat it mmm dt» 
t® p»»«ii©® @f w^tellla wUmmm rimoi*#-®.©®ae® mm& 
fef %ls®- pr#«®ae-# #f tim gin© Bm3.t®» 
ifa:ag©«k«i» iS4 ) tli® •aritiftry piga^ats and pr©-
pm.r©€ a »«i»i#s ©f flm®.F#®e«at salts @i Hema.feeporpliyi'iii# 
Slae# %1» .flm©ip.##©«ae# ©f tJtes# ammpt^vmSM mmm ao^fc 11&® 
WE-^htltm^ ..«ad. p©i*pisyi«la a#t •jp«sp©asifel@' .f®**- thm 
Hadjioloff «n:€ &©st#ff (30) .fotmd tli® fr@sii 
Witt#® ©:f ftll v®rt«t*rafe®0 wmw0 timmmmmnM lag #&-
gr®»s and #:©ter# dependent ©n^ tfes- 9p@©l«#» Wheea tlies# 
srt.a®s, wmj^m dte'i®# w partially d##aap0S@# hj tli@y 
*er® »F« iateMaly flttorsseeat «nA flttor©®©©^ la 
tli» tola®- r#gi-oa tM# spe^trw wla#a to . 
liglit# wttt©s @©iiM lb# filter©# pore®-* 
Isla ril.t@3?s wltiiowt destroying tfe» fl«<M?#s«s#a€s«, to«t 
tr®at»at «it^ ita:i»al efear©©al i*#siO^®€ it hj a<lso.rp-
tioa.« fli# fl««3r«se«.me« f#r.»i»t«^«l. aft@i» ^y^eipitatioja #f 
tirotolliia #ir mnS. b-ii©t«3p-i:iil -©ir iifstloa - i^tf 
aot it, la a twp-tbMT 
• 0.8» mtitlipr# CBi) IMftt r3.«®r®a©®a©®- *&# 
»©fe t© la®rg.»iii© »'ufes%i»©»s a©r w«it, ttpi©: 
hti^ purie »©i€, x&m%lalmm:g BOF gmmala®* ftoey foim# tli«t 
©al^  ii:©i€:,: mimM psftlitlly e#l©la»A C®hax*:f^^-| «nd 
disTOlirit# la w«%@p, gmf« * Itiiie ©oaparmbl® to 
tbet. -mt wia#« Comp%9%% all 
r«s##a©# ©f urlm® saA ,wi® Fi»©ii tb® «.j:tr®®ti0a 
©f parfelmliy t®i3«®*r©d nrlaft wlfcji ©fetsiaedt m 
*lj,i#l5. *m# ia mmtmw @r 
maA %&mm 1» It tn ail. 
,»0.3L:v#it,fcs,» fii® a.ii#ltlea. ©f «,llr«.ll eams#ii tlm blii® 
f.lm©2'#se®.ae# %'0 %##©»# a©i»# :g2**«a» el.*ia tols !»#«©•* 
fcl©s t# it .ia©r«. s#asltlv« far ta*l© &.©lil -fejai 
. **ssi.nli |S5| &t 
.in ..t© «»€ Alttioiagti hm c©ial4 
ti.m€ tm e«.fi*®l.®ti©:ii h-mtwrnmn imel€®tie# &t e«B©®r ©r 
©•biSi@.r and tlx® ameimfc , .f'l'a®i!»®s©»Be« iu' 
lirtii®, Tm mm t# .iiii©w ti%mt tl» fltioresetn©# 
©©laid b# la«f#tta#il« H« tlm.% ®yBfcli®tte liidteaa was 
not rimor«»©®rit tla® SMO-UBftt &t mf th» 
win® wa# a©t tm %1» .iaii#.-«a. Be ©©«!€ 
%•]&» wmmwBkt #f .fl«©r®.s«»ii#«- ia wlm# %y 
f##€iag pititnit: .swBftll «iw '^aRft« @f .liaii©!#*. S». fcpi«4 t# 
3.1 * 
•e=0ap€)-®ad» fr©®''wis©tout, wltli no 
rnm^m&m* H©ww#r,, .1# wa® fe l^@ t© slisw tbtet tls® #Ml5:staae© 
was ai,sor1a#€ oa ©li«r©'OftI. fr«sm a©id soimtloms aad wmm not 
omt, by full sm,fc«rafclon with a:inm©»liM smifat#* 
Sl»©# thB sp®efei»«a of urla# aorrespond^d 
to tfe# fJ,m©r®s©«afc spe-etfim ©f m^no- &ad ^iftoetyi iaaosj-l 
Cayatte®tie la® eonelad^d ttoAt tlies# eompomds w t^b r«-
spoasibl© for tias wiaary fl;i»i»©s@#a©#.* a® also fomd 
tliat ibli©#® «rlm#s gl¥l,i  ^ -fitoaarayBilj lil,g& valti#s fei-
g»:#a fclma msmX 
g»#a4. 
Ihei® #.eii®:3.mJ.Qo® Wmssiak *©3?® ©orrofesrat#'  ^fey 
vofii d®» B©ra® IS.) *11© ©lalaj@a, lo addifeioaj  ^ t&et wiaifft tli© 
larla* was lafc© 
tla© tkia mt at«« it mmxmrnwm 
•K©«o^«rm (4f) i#©lst;#€ a -ymlXmrn pigment, «hi.©M l» 
ealMS «r«p>t«ris, from w^lwmm of m®m, €og.s, 1i®.fs©s, 
mad ©ftttl,#-* Ifc w«s foisiad to. b# iA@ati«al, In all its 
'knmwm pw&pm¥'%lmm%a tli# »iifchopt#ria ©l5%»iii#€ tw&m tli@ 
wlags «ef y»1.3.#w luad frem wasps* 1% os©^«rs ia 
wtlnm to til® Gf abuiife «i»© pai»t jp#i* miXlioa aa4 
flia©r®s©»« In r®gl©ii tb® sp®©ifertffli» .Eosisaara. 
tb&t Wm hlm» ®Jt tM-s waa 
«tro-ag##  ^ mt- pM wmXmmm- fros •? %» 11, tiimt It t# 
& gr«0aii|ii flu»r«iso»ao® tlj«- -asidity t# 
* :i2 -
pi. 4, tfetat at ®ti*oi2g®r seiiltl®® it w«« .B.0tt"-flmor®s©@at-» 
4t »11e«3..ialti#.» abov# pH 11 mad in sotlim. oarboaat# solm-
tioua, «ropt©ris g:r®#n» eol©i» oJT ttm pi,g-
meiifc also olia»g@€ wltM. ehaiig# ©f . aelfilty, Ijslng colorless 
In strong. minsFal aedds, jBlX&m la ®.eM, 
at pH 4 %© pH "l-X, aad eliaaglng ta- j®l.lcw ia sodtiam 
s#lmtioas» H# elmlsdd tlmfc It isotildi not b@ liaai— 
Qimmm siia^is its fliaoresa®ae@ dia.app@^®r#-d ia st*'©ag mloeral 
aeids mn& ©lijfeaged to gr«i®a ia ©f' so^dl«» 
It wm-M not tMoa^larome b©#aiis®.. It gaw » posttiw 
t@ S t.-in' 
©roptef la w#» reaiiily allso3?%«€ »el^  solmtl^ ns 
o n t o  - s t i g i a .  s l l l © « f c . @ s  C F i a i : i . # r * »  © s t F t i i . ,  F i o r l d l a , ,  
and wfts ®lilted fipoa tlj@« witJi pyi^idin#-w®t©r ©p pf^ldln©* 
®l©©teol, iilxtiares* It w.as lae©«pl©t#lj e3iti»&®t®A froa 
#©.l,mti©ais bj bufc-jl ©r asifl It fomefi 
barlim «ad slXv#i* s.&lt® by siesas- -of wMsia, It w&s 
In a 3.«t«r px&llefttloa^, K©«oliej*aj^  foa der S-tmpmA m,tk& 
4l.ax*®d C48) tli«t o-nly ®fe©iat to sxi®—fowtli. 
©r t  ^tetma. flu®!*##©®!!®# #f' t;li« uria# is •Am to we^terin 
snji tiiftt tto® ©tM«r felia&**4lTi0r»se®nt n^staii©©.© ha^# not 
hmmn .ld®ritll'l#d.» Thmy «ls« stmwwi& m r®l«tloix»Mp b®t«®#a 
tl» «©imt of iwopt&^lm. 1» %tm «ria« and tl» 
nitrogen ffi©t«b©3L.S.#» mt t3a.# ®«gg©,st.tjag ttaat 'm&ptmrln 
is «a iadieatoF #r fii»ot«ia #»tafe®lie*# 
* Iks-
S=t«.ip3,iag-«©ii^ l#wiitei mmM fys) ® larg# 
uw^mi^ &t f f 1boi»@S««»@« • tto® %I©©4 
•saiPTj® im «lfer®-'S'lo3l@t iiglit ®f wmwrnimrngthB mhmw%mw tltoa 
S#.iO 1# stmt# tli»t m ©f di8®«®#s ©ams^d 
»® ©liaaig# ta fcli@ JP3.«@r®»##aii# ^©f all 
sfli©w#a m niilf'ora fivmwmmmmmmm. wlileli was stmfelet-
far nsonttekp if mewm mmrm Umpt £&m pl#wal 
hj tli©* &1®# fekis .ii:iw  ^tol«» flia#* 
y®:g#iniei« wMlatei, lito© fimt ®f hlm&€ w&m stabl© tm 
terailati©®- 'hy s&@rft '©r mm& 
m&m »®t: mftmmtmA hf tetoi s#di%i©m ©f iai#y stX#© 
f©"i®A tel#©# s®rm ftstasl® t# @jiiil^ it a«^ 
%.%Mm mm 'UwBmm hX&mA. mmrwm. wi%li regards Its. f 
•it»d 
• Br*»ia#r Csj ttoat gip»®a fl:i«if»:es©«'a@* @f •fe3.4^0€ 
s # r i » - © a i y  m t m m  t l » i p »  # 3 K © « s . s i ^ #  s a i o m t  o f  
wototlta in. %hm ¥1®@€* 
B.» «ta# Flttor«##«•»©# 
t% t.» kaowa tfeat l«©%@fl.*iria fl«sr«se«s y»ll©w 
gr®®n sad. wbta li?ra<list©d ia solmtioa It is' ©©a* 
imt# ©l»i©r®f«ii»»-Si©lmte-:l.» •bl.m*flm«»<e®©l'iag 
l.ifflilfl.«via w*® Atmmwwmw@€ fey aaai Clsristtiiffl. C8S> 
CS4> t«d K^tea »!.:• -iBB) t& -ItSS &©•€ w@# .«yiatl3#st«@4 t*# 
y#ars fey Eitoa a»€ l#io©mfflad to Waim 
aa# Hmdf (SO) ft:- is- formed hj Irradiation- ®f Ifcotoflavia 
©aly ia •®:Ol-«ti©»* %t «--aa- hm ^xtrset-^d .ffow 
TOi<iifl@<l fitti©-©ia» -80.1«ti®as tj ftii4 lik®' laeto* 
jflsTia fi#M8 i^ .#.e. wfmm t?-©ii©-d witb so-ln'* 
•fcioa# 
I#tMi©.l33P-'©s@, tl» #-t;fct®3P •pfe©-fc©|.ytie •<&m&ompomltte^n pipodiiet 
©f l«©-fcof3.«^iaj, was ^isew#!*#*! by K.arf«-r mt »!• (44 > wli© 
.•also i%;-» It %m f©iPii@-€ fr©m laet^fla-vin. 
I&y irradiation la a®mti*al mr siigfettly • a©i-<i ®©JL«tio:ii (50)» 
It is l#ss ill 0lilo3pcjf®» tli«a IiaaifiaTia bmfc -also 
giws ii3?«a wli®a l»©il#€ wltU hmx'lma. liy€r©xl«S©». 
Tliioelirom®-ttot® ®3Kl<l®tio» prodmt ©f 
vitmain Bj ,^. was ^i@eov«F©d by Wmtmrm .(-4-S) (€0) {61)- aad 
is©l«it®€t larf Ewba mud bis assoeiat®# th® sao®. y««r C-SSK 
It is <l©#tirQy«€-toy boiling w-itli 2 W »©-tfiim 1^dr#xid® s-ol«»-
tiott., i* s<5tlifel« ia ©>il©]^-©f*@m «ad i» ®u^l »le«>tiol mnd i*-®-
ir^-rsilbly iF#diie»ia by s©€i«s l^ia3P-©smlfit#.- Xts -jrimo-res-etme# 
is gr®».tly iai*i.ai.8:fe®?i at auiCiti®# i&#l#w pH §, mad it is 
irrswipsitoly ©xi^Siged fey ijrrmdi«tio,ia Im aHcalin» s-oliatioas 
iBl} CSSJ. 
fiie- •3it@-.at t© wtoietoi tlu&s@- tlai*©# feli»*flm©r#s-:e#.at 
4«©o»positioa pj?o<lwct® &t -wltmmlum ©eew in aatiar© is a©t 
kaowmi 'immmrmr, Coli«a C8). S»s d#S'eri%«€ a %lm©-fi%ioi*.©s.-e®nt 
«iibst«a«@ »fet»in©-d from earrots-# Blnmm it caa r®-T®y-sifely 
.:r®ditte#d wit& s-©-€ii» by^lF-osmlfit®.* is im mhlMvotowm 
• 2,5 m. 
mmA its is in »©!€ s©.l.mtl0iis tt;-
'Is proteafely b©«®'r®'r, Jiss n©t- h-mmn 
Flsetosjp llT) lias r@e®.atly aliswn Is  ^tliloeteoi  ^
In l«as ©jf %M& @y# ©f ©tttt!.®' fc# a#®©mt for tto® felm# 
al^ witys jp]p««#at ta ®y® l®ja#®s# 
C*. Pltt©iNi»e®«e®' .©f Aaiaal fissws 
As mmwXf as iSS® f3Lmoi*««e®iie®. wm# ^mim. t& fe® ass©®^!* 
a,t®€ with, tim Immmem •&€ tMm mjmm ©f «#v®ral sp«ei#» 
fifiimiils* ir.em®# {4®! g«'r« « ©f t-li@ 
to fl\ior@-ise«a©» ©f mjm 1@»« ppQ^riems %©• 3.86fi» B® 
stat®€ la 184© 5f»«ek© towa.A fcia.® Imnm &f Immmm m.jm 
was afel#' t# »1>sorto w«v#l«agt-b8t- ©f Itgfet-. ' jmmp& 
%m%mr ll»lirii©lt« .f©taaa th« 3l#II8 %® %•« fl«i5r@se#iat» Mnmm 
als® s%«%«d tfeat B#gnam3-#, la 18S8,: t&miA tii# ^'os-nmrn t© t»# 
aa# la i8S9 .S«%®li®n'0w,, m pmptl ©f Bslaiiolts, 
tooK- tim sp9€i%x'-fm i»f fcto#- flm©r«;««i#n6® •@-Jf tim ©y@ 
1# .fo^imd fctoat it #iaitt«d llgtofe ia ifetoe biia»-gi»#@a i^gloa 
#f %!»• sp#0tew» wimxi ia?r«41at®4 ligtot. 
Beae® Jos#» .fo«ad t&at mmmj. anlMsl tissm©®, "both 
living mmd dmmA,. ia felii® i*®gioai. ©f tla« 
sp«©tri». .Aee^rdlag t© iii» tli®. flii©:p®ss®ae« ©f that @y@s 
©f giaia«.a pig and ©f %mllo©k« did €litapp®ar 
fcli# 0x#i»#dl wmm Mmp't ia glyearia#- «oatbs» H® 
«1#© fomad 'fcteat flm©3?«8®eat s:«tost«a©®- e©mld t>® ©xtrastd^a 
fr#M witii dil«t# s l^ds* tulalm®, 
it wmm 'by #:%.lt@i» omlf" .froaB «lk:«a.lia@ si^lmfeioas* 1% 
wma by aeitf p®i»»aag«iiitt» | tomt, 1%'km 
I t B  t X ' m w m m & m m m  dls«pfeap#t *li®a %r#afe®4, witM altolia® 
,p#r«aiig'a»«fe@» .Sine# ifc wmm «lao pi*«eli>it»t®d t>y alkaloid*! 
r#ageats, im ^mll@€. it ^aatasl 
Stub#! Jf#) has m4# m m'mwmj &£ thm flw&rm®* 
mmum oeeurrimg la «aiaal Wsiag llg^t ©f 
l«o,gt:lis S0O0-40O0 1 hm Im ad^itloia to the leas mmd 
T®t%u^p tlm rnktms of aai»al» fl-«s0r#s<i#€ feliaisli-wtilt® and 
til© less pigmsmtatloa «f tti® bail* and thm «©r® pj?©-
a©m©#d wmm %im%r M# f®ma sll tissus# 
t© a.mm fenfc Imlr, aails nad fsts 
«jctr«»®ly topillieut# H«- wmM tli# first to i^eport tliat 
py«t©iiis mm ©lliwta, ¥lt#llitt|j.. «nd mXmmtlUp 
all »h©w»d liFlgfitt 'tsl-  ^ flm#i*#«##»#©» Alfe.M0T3sgli. peptem 
flii©i?#s©»iS gr«®ni«li-bl*» ia mlviolet "lig&f., b# 
galatla#  ^ gl»t:»a.,. 1k®.Fmtia, m«p«jf«gia, amt tyrosla® flmo-
r#«©#€ Isliai# Altfeoagfe tim of tfm l«as @f 
©I"® wmm t« l>® t&® ©f tij® tel©©ia 
aad bl0©€ pl®»-at8 ttltym-»TPt©l«t llgfet femt g&w ao 
r lT4or#s©.@ ae® » 
Kimaeral®!', , ftad &q.ni:rem. <46) «^s«iaed many 
plsat aad «iii»al ti«a»@s la ialti*m»'ri0l#t light &t wsv©- • 
l#»gtljs $0Q0-4Q00 1 tmit h'l-m fl«OF®@«?©B®<i» yii#y divided 
%hm imfeo two types | on# was soli&l# 
la sQsiutloa, oi* was s© by t3*eafe»©iit mltU 
aleofbolle p0tassli» iiyfeoxld#| th© tjp#, mnmh, as 
^st^cwred la skia, gslatla mud ttm-. lens of fim ©y#, 0-©iil<I 
aot hm ©xtrastdd# flis®y aot afel® to is^lat© mmj of 
smlfofltaa©®# In pw© . Ttmy list tin® 
Jtoll0wliig #^gtiia©es as fe«ing- aon-fltiOFegeenti fe»ypto» 
pto»a®, c-ystl*!#, tyFOsla©, gljcin#, 
«.aa mv@m-ti.mmm 4Haii%oia» caffffla®, feypoxaiifclilB©, ufie 
©regtlala#, xanthia®, slloxaa, pitraTsanlo aeid# 
gmaim®, w@a., gtaaaldla#, iiippta*i® seM, s«ir®i*al ©b.ol#s-
tejHsl 8w«r«l ©arl30ttfij?m%ii#, @3£ %lo©4 plasmit,. 
lalood. aa€ «gg alfeimiii w»p@ .. alg© aoa-»f lii©F®®e®at« 
•«»€ m'lim 'hmtU ©sntala t»o bl"tt«»flti©i'@swat • 
s-otoatttae^s amm hm mmpmss'.m.tm-Ap. a©e0Fdiag to Klan«rsl«y, 
F®%®rs  ^ mmd (44), %y fi*®©tl©m«l #xtra&tloa from 
aqtt«©m S'Olmtlom« witU. ^t^p-al^^h©! «lxtw®.s* fim #tla©.i*-
-»l@©liol poFtloa, ea #V:®p©r«:tl©n ©f thm solwnt, 
giw® ® *'#€dlii&.-bi*0'Wii F#sidm« fliaor#®#®® blia©: w^a 
dil«it#d with a3.©0li©l solmtloa# mmm »0f« ©I' 
th® #.<|W0m» f:ra@fcl©a In, wfa® thmn. la g««a©* »la©a 
tF®at©€ witu, «ile®;ti©li.-e potass!  ^liydFOJEid®  ^ t'im mtlmT"-
s-ol«tel# twm.m-%%&m fwwm  ^ win® mw gwa® glwa & .gy«#mla&-bliae 
jriiio»s©-@a6» wki^toi e'lawag®# t® oa a©«tr«llg-at.ion witk 
fliey al#0' .-fottwi, t&itt bil# g.»^® m •siii#-p vi-ol#%»-
4m ^ 
aeetofi# extraot wMeb was t^it® luiallk® thiafc 
0f otii©r . ani*sl prodimtm tissm« sxtraeta# 
s«ii0 aMtlaors »3.@o c»btalii#d bJlti®—flmor®sol»g 
stMBt&nmB fVQm mlmmp llv®.p mad ullk hj @xti»a©.tiag tiieai 
with Q.}i2.®2*o.for»» WMt© Imn fmrnt^vs wimn ti*®«t#a with 
a^ia-aleoli©!,. .fallowed toy ©liiorofarm. ©mtF^stion, als® .gfi,v® 
m. felm#' in fkm €fla3.#i»of'0i»ffl X&jmw» 
l»"regtigmtloifts ©a t&t «©#»## g#latia, 
mUln, an.€ ImnM of tb© @y® BimmmA tlaat th»am «at»Fial« wmrm 
qisi.t@ roil 0th®r aatml tissue, ©r mnim&X ^r®dti®ts, 
ia regarA to tli# pro:p®rti©# mi tl3H® cMum&ti.'m mgmmt of tta©l.y 
f*liaa^i*©s^e.iie@.*: ' f liior©#eea«.© ©f golmtia,, .stela and ©y# 
l«aa was n#t by sitli dilttt® «©lds, but 
-dismppfeftped aft®!' ti?#®tii©at «ltla. aleoitolie potassby-
dr03£i€®« ©ould In a© -mmy obtain ©tbef-solmbl,® ©xtrmcta 
wMeli w#!*© fxmj ofetiilB®^' @¥id©ii,©# thtat 
th® fl%i&jp©80©ii©# ©f alcln,. g#l«,tli'i 3.#ag was n©t dia© to 
tlae pF©s#Bii« of porpiiyrlas, mn& tlamt it was stabl© to ojeI-
tSatloa# 
flMSiy el#o foiiad tliat j#a®t ¥it.i«ia #oa©#at^at®s flti©** 
i*©se«it Iblti® fe«t 1» & .lat#!* p«l>li®«tl©a t®0) stated, that 
this @o«l.d h&'vm fe«#n d-a# to tlto omldstloa pr@€«.«ta of 
¥tt«»ia lm©t©fla^iB.# M&mmwer, tim-f gmwrn ®.3£p@ri-
wiitiil pr&mt t&w thXrn.m 
la 10.31, TOii Emler, AAXew »ad BrmxiAt (14.) CIS) #x-
traafcsd a 3.Tjor«aQ©ii.t sifti®tiia©.e from tim oorpas 
of tluB" seow*. fills tolia®—nwor-^Sie^aib m-iMmtmnam did aot fad# 
la sl&mlijas s.@lmt;l©a aojp la sfci^oag mml&m mwmn at teapara-
twmm tap to F«t aad wmwm  ^ r#MOf©d freai thi© 
©orptta lwt««a "bj ©fc^r «xtr«©%loa mmd tn® Itaaiflavin hj 
oliior0f©i*» «xtr»ctioa.* ^la#f w#r# atol© fco s©piirat«, fey 
a.ds#rptloa ©n oxid#, tli# re«®ia.iag ©©^pms liifc®TJ®8 
B&Xutlom into Jfoia* ©^#iaatogr«p.K.le sori#si 1 • flavin | 
B •» m browa-^e-olei^eA statest:«ao#| 3— a graea Ee»©| &»€ 4 « 
til© bli30»fl'tt©r@.0c®at eoapo«4.* fbl® latter wa# .rara^fod 
fFoa al«iiai» by &a mlMa-llae ©lation r«ageat an«l 
mmm ©bfc«lm»<t mm « y#-il#w-#©l#r@4. s.©ltitloa wltk felti# flm©-
F®s0#n©®». * ptioto»gr.®;pii of tto® mt tMii jflixor#®-
o#.n©# mixismmd m feaad fi»©ia 4040-'€360 1 wifcii m. -ammteT-
mt atooitt 4^  ^t* It w#s oaly mil htly rmAmem^ hj ^ia# i.B 
acsid aolttttoii or by aoAlao it© la .alkalin# s.ol"tt-
tloa» 1% %©:#»«# M^r# gmmmmtmh mhmn irradiatsii 
tor an tenar bat did not elinttg# lii.t# »- Timj iadi-
cata# timt alglit hm mm i^elafeed 
eoapoaiiiA* 
Affloag tim l#w«F JTormi of aalmsl llf# 'kmmm as 
#ctilB<?<l»yaa.„ B.i«j'ry ©ad .G-omsoa (g) ik Imreseeat 
plgnaat ia Hgldtiagig nigra* IPliis plgsmmt wmw tn 
and was wi»y s#tt»ifclir# fc® ^ofeli s#ld,s ®a€ l>.«s«s# 
- to ^  
Altiougb Its was -dUisti^ay©# by 
©it^r mmtdm «r it w&m fc® li*radlmtl©ii bj 
siaalig&fe la solution* Its flm®r«a®®.at 
r«ag«€ fr©» €040 1 %« 6400 X its mM# «t S3S0 !• 
«a€ Bmmmt la iSSS, r#p#^p%@a ttoe-
®xtra®tioa « lilta©-;fl.wor#,s;®»at smfestaae® fTOa tk® skim 
of flMU* CiPto® 'telm# flTaor©#0«m«-@ ®f tlMii skta li,a«i i«:»#-
fiesslj b##a notl©#€ i?y Hsajioloff aad &©#%©ff (M)* ) 
fla.is muhmtmmmm tiad tl® mmm- solnfeliltf •»# l-setofls^in ismfc 
fl»r##©»€ felm#. t&aa gy«#Hi®b-'f#iXow* 1% mmm ia* 
solnbl® • ia ©:r» saA t,i»F#.fw« wmm aisfc Immiflftiria 
*&my  ^ al.»© 1% mm not iimiebr®®®# 
Itt m publlemtloa F®iitain®  ^ mm&. Btt#iael »«iataia 
that %isl® is ral»%«d 
to «i» asrociat®# #i%li a#Xftttiii*. It is l©©it3.is#d ia tin© 
mrnXwrnQph^^'mm- ©f tti® flsfe »lciB or is ia ©<>ata«t 
wlta la &&mm sp»©i#s of fiah timf find ao 
«^^sfcsa©«if femfe *m® aa 
#xtf-.«,0r4.tsar'y wammtt &f mmlmAtm. la skla# Tills «*traet--
ftble i# a,®ii*fl«or«»<s#at In %}m skla «n4 1® llb®i»s:t©d 
tof -dllmt® «.©!€* lfh»a lifeerated. It is la mltra-
Tl©l,®ti ligMtj !%• 1® re-wr-slfely l>y sodii  ^ liydr©-
smlflfc® »ti€ ©3ci4is«d «g:«lii. tof th» sli?« Its 
in s.:0«#«te«t #ialal-gb.ed toy str#ag «#ld# ©r fe«s®a fe«t aot by 
a©#tie mmtArn 'lne..mm mMMImrm «ls© foim# » 
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to CSO)* Timj fe#l-S#iF# 
tfeis lai-fcejr t# to® %&#. mmm aa tliB© &tm 
fmmm  ^ thm «l£la aad s©»a.»SE 0t ftrnUm fimf wmwm at»l# tm s«p«» 
fat# It Tfo® fiftvin lij tomt i*«-
port fcb.Afc it lias g«f«-tto.*pr#m©-%litg- pf*0p®-rt.l#s 
*li#a f«d t# r«%s oa ft €l®t la?)* 
Im 19St|^ S©«rSvlfceli CS9) f««a« %imt tim »Ma #f fi*®g 
taApciles «©at.a.ia«€, m gr##a«fim©r«#©«a% wimn thmj 
»#r® -wipy TOttng m-a  ^ aft©:r e^rtaia siz# aaa ag®' €>f 
t«a^ol@ fewi#. b##a itmm&Tm0k tls® gr#©a fc© 
'bltt®.* f'lals wm ©xtjpm i^tabl# with, 
iiBfe.liyI ftsd w&M itn4Mm4 with mmMl'mt l^drosialflfe#» 
1% *:«» ttoo-ttgia e0l3.©€i©a» .Fr©a Its pr-opertias 
hm «.oasea.tt€«^ tteafe it vmm si»ll»r t# »:»€ pjp-^ljately i€#»tl©Al 
w.l^li tim blme«flaor®s®#al; mmtmwS.&X tpma. tlw #j«s. mt erms-
ta©#«» 
lf®3.s tttt'3 Jo .^ls©ii C8'?) CS8) foimd timt, wder tla# in-
fl«®»e© ©f strong TaitF»*¥i#l.®ib llglit aad ia tli© prog«Be# 
of aa4 iia «b8#ae# of #.xfg#a|>. sliow.#?! 
:® at^reag flmo]r®8:e@»e® la pl«®® felti®«gF©©a ©li-» 
fcmia#€ ia tfefe pr#®#ne« #f ©xygea* Tumj assiasd timt tfm 
flii©i*-es#0B©® wmm i&vm t© <t©-eoittp«siti©.si products or t.b,@ pi*©<-
t«lm# "biat <11# ibto»a» Tlmf ai"fcO"s®€ tbat 3.©ag 
«xp0«w## t# X»jrafs pF#4ii®@<I %iMs a i^ws ©f 
aa. ®l5%«ltt©€ wS,tii la ^©lls. 
witH ial.t;ra.-vloi©t ItghM, tim umOrXm^mm 
®pp®a,r®  ^ m«h fla#i»«se.#ia% tlwaa %hm swapoimdiag .pi?©t©-
-wltti X*»i?ay , lltoy®' !>•«©»»» 
¥om ("^ 4:5 ®3t«-Mlii©€ «, great a»to#r of leas#«-
hmmmm sad that tfeislr fla«»r«s©®ac® mmm 
wmpm tat»-iia@, ia  ^ oM»r p@ifseas %tm mmlmt ©f f 
, «ii«i,£ig#d twom feiii® ^ |r#il#w wite. ia©r«««iag .«§«• 
S#baas {##:) 0C fkm l«as wa© 
lllE«' 'timt ©f muB »Stei3«la ts feliait tt- aot fe® #stpaet®d 
by #rg«ai© eol'T^ats# 
?oa Emi#.!',. l#3llst;r©ffi aad Ml#r 
©©a©€trfte'a flmer#*##.!!®#' #f :fchw©- #r tim 
t^vmd tim @-f## of ls.«Bftaa# ftsii, dogs, rat#* 
m&A -feo b® fliao3rigse#iit* 
Fiseli#^ In*?)' f©im<l tfeat ©f tfe# ©je e©mt&la#d 
ftfeoat O*061.. »i@i»#gp'®a -©f vltttsla R .^* m& 
tlii©eiir#» t& fw thm tX'mwmm'&mnem* 
H##s CSSl .f©«a.a thAt til® #y## #f -«iad «rafe® 
mf# tXwaiT^mmmm.t «a4 -l3®ll«v@# tlii« is importmst in i%liiti©ii 
fc0 heilcfcrapis® la %,b«s# orgaalws* 
IB XBZBf •aowMtteb. (£#> a thm bXiae-
flm®r©s©«af ..pp®##!!* Xm tlj©- @y#a flsM ®.n4 
•sriist«©#«» fltmrmmmmm to# fej 
«leo.liol. ana: wmm- ^mwrnrmthtj »•«««©«-€ fey 
--
It wmm toj- irradtstieis. i» alMaiia# s©J,mfc.l®a# S®. 
al®e fouad C2f) tMafc tta®, ^©i©r ir®Fi«€ witli tto© 
pH» €te lilta® fi-ii©!?®®®#!!©® "to«ieaffi© mor# 
irio2.#t. «ii€ til# Imtsnsitj 4#-er«®s#4a wrj ..eeasi^^ratt-ly at 
pH 0 «aa dl«»:pp®ai*«4 at iow«r pS m3.ia©#» lit. sfcroug alteaii 
fltt©r®®0#a©« i« «©r# gr#en, #ii«aging -fc© l>,3.me wli^a tli® 
»l&«lln£ty &«:©.r#«a®s tm pS & :@r ®# It 1® still JPl«©i?«see»ti 
mt «bov® pM :3.1» .TM® »#ri0# ®f fl-a#r«s®em%. 
eol®r ©hteg#a 1® ©©*p|.«t®l.y by ©feaiigiiig tim pMm 
fiat®. t.® d^stjP'©|^ «€ .toy .@sl€ p#r»«ng®aat#» • 
*l.«® f#isad th&t tlse f3,m@r«se«:a% timm 
til© mjmm «f i©fest#rs gmm .a# 
#teagi»g .p8 vaim#s biat It was p#-
3P@dae«4 by faftf3p©-s^mlf 1%« »«a.mtioiig and #®« 
.stpsy## hj *©id perwagammfc## It ttoe-
F«se®at »«fc#.yi.sa, f.^ <ia «j«.» -©aiy tm ,ita toward 
eSi«®g#s ia pB«: 
¥oa «a€ Ml«r (M) i*«p®Ft«d tli®. €is<?.©wi*y #f a 
fe.lme-^jfliaor^seeat .Sttfe.st,«a©« io thrn r#%ia«. of .flsii #3^®s 
wUlmU «'©«!,€ fe« #,JK%riiet«€ witii §Q pmw a%ii@0mii. «l#©la0l 
s-0l.«.tteB* tim-y t^wad It fc# fe#. sab.!#| it w»a s€s#rfe#a 
toy t;t» ««iii®' m.m%A .siii®mt,es wlilela. absorb n«vlag,. -and ^as 
toj  ^tlss r#.ag#ats #3.«t@ fete® flttviaa* 
II; dirf#i»#a «13L0xasl»© s4»Fi'y«tiv#» la 
it w&» mot 4©s.%r«0y@^d fey li»«%ias in iO»QO®d» la 0*1 » 
-• *• 
tmT Its tXwos^mrn&mnm waa 
dimln.l«feBii€ at pM "V-ftXisis arotwad S«& t© 3»0 «a€ aii^»ijp©«re€ 
feltogetto#!?. im stroag mlsearftl i»m%3Pmliza.ti«s tlae 
f Imer-easea:©#' F«ti3r»#4» it wm- a@fc #©li3tel@ ia'©hl®F©fo3?m 
hmt oii irraAlafeioa ® siifes%«a©« lt«ietepc«^» 
f:hMi emtostfeno# wa« aot toy' .so€lt» 
%% mtm mmt %M^©lar-a»&* Timf 
&lm& »&©*«€ t^t %%. mm B®fc t-0 XmsXfXm.vlm* 
WmXd iB2) m&tmA %.&» "hlwe ©f th® femXl-
f,i»og r®flum, bmt not ©hja.r»®fe®j*S.s« aop ttm • 
ea-asati-r# «g#a%*. 
Brwiii#!* 14) sli®*®# turn Ylmm&t purpl© .frow th# 
I*®tins®: mf malmmtm «<stild, hm Al-rid-e-t l»t© th# f©13.0*tag 
©0mp®a«ate:St Cl»©l»«t®rol. *?lt,«a:.ln A, 
3.aefe©fl»via, m8©@i*tole 
aad »a iiata«aifcif.l«i. tJlw®*-
f s « a f k e i i a € «  
D# Wl'vmrmmmnmm ©f i:».©l.afc@d F]p-!0t#la® 
As e-mx'Xj m» it.ll, :St%©3. t7«) d#»Bt»lbi'st©4 tto® .flrno-
i»«se®ii©® ©f pyot®ias# B® that they m.%X 
«.ltii m vmlt-mm mmX&T wttu #xe#ptl©a 
of p#ptoii@ wliica tXwO'wmm^m  ^ Hmrd#n attfi 
< 3 4 ) ,  0 » * # « r «  i & B ) ,  « a 4  l o e ^  i ^ Q }  m l X  » t - a d l ® a  t i t #  
laad e'OX«r#€ pp©-a,i^#4 -mimA Atmxi^mtjX 
« ts -
rmmQtm witli ia tb» of sti»©Bg 
Timj h&wm mimwti tliat tb« ptak ©al©!* pr©€m®®<l ultli dlm©#tyi 
is €w® fco m 3r'«ae%l©tt hmtmrnmu .group® pr@»®at in 
til# pj'&t#!!!. itud ttoe «d4®d €lae«tyl, *M1® tl» gr#@ii fltio-
F@s©®»0# is Ampmn&i^nt ©n, tJa@ degjpsdatioii p3?od«ots, ItaTljag 
fcla® strm©tia^@ #f tri- mr 4.1p%p%tdmm, 1» eoatolaatloa irltU 
tfcti® i*#d ©0-l-0rlttg pr'^Sweed. Jf^o» tim- gmstaidlm# 
groups#' Iftoe im tl*© ©f 
str©.ag. and ifet-wtra^d 0a mrnmtwm.ltzmtlom.m Tim 
rim©r®#©«ii-e# isaam&t fe# pit&&.ummA hj tM© eon-
pl©t#l.y ^r®t»ias mttu 
la IttS- *#1® aa# (861.,. mtm 
Uglit, fomd %hMt Ipf-adiafcioa #f iaoj*#as»d 
flTaoi»©»««a0# as ^«sw#€ %j tim ef thm 
light toefor# sad mftmr  iprmdlmfclaa. fJs® flti©r#s-
c«ae® ln.or®&#@4 mtth iac,r®a*#S irrs^iation witla. ultra­
violet liglife, fetit was oaly a s»ll ia©r««a@ »la#a 
X-^rmys were w©d to Irradimfc® tbm pi»ot;elas-« Xiifi»a-r@d 
and slapl® %r«-atiseat oii a wat^r featfe w®.ra ©alj 
allglitly la ia®r#sstjag tim fl«oi?@s©®a©@» tlM 
proteia a»©o»i>o8itlom pf^dmets »Br© ir 
ipi'«dlat@d ia tit® pr#»©tt©-© @f #*yg@a tlma la it® ato»#a©«» 
Eiigl.0%wlla was a©r« flmor®.s«®at when ix*3ptt-<l,lst#€ la iiHEalAu# 
solntioa t&Rs. mhmu ta seid# attritomt® tlie 
ta«r®&s®d f]l.m©iP«@©@a«« tis th® p^otolytl©  ^ <a««o»positl©a 
*«• 1^0 * 
turn t© pradties# preteet;® of ^siAmowa 
©-oii]p#alti«a# 
Vlim w«t@r pastes of crystmlliii#. mmitm 
m©ii3s ©r pr©t@ias t© stm% tii«lr f,la0r»#©#iio## H® jf0tMa€ 
aianj pr#t#.lns %q- hm fe# f 2.«0rQ«®®no« by a l«i?g® • 
part ot tb# tiltrft-'riolet llgfet fr©m .E400- ©ap gSOO 1 to tH® 
vlulhtm r®gt©-ii« H# n0t®d tlnmt gmlmtin mnA s^riaa-ftlbmaltt 
tia® «0St fliaor®®s©at wMle essoin,-, eaestia  ^ and 
©xe#l.siii w#!-® l««s lat«ns«». l&»ie.a blood «dF««- was «a-
tremely finer®se#iit | tli# ^©at &f fcli® blo-oa eoapoaents •©a?# 
a,on>*flttor#se®iit» -Of tlie awtao aeida, lilstidlii® aad argi-
iiln« *«pe f©tmd to to# tlx© ®©at fltioi»#SiD#ut *liii® alanln®#. 
pFOll»#j typosl.tt#,: ®ad d*gl*yit«iol& aei4 if©!'© wry weakly »©». 
SlyeiK## i-ey«tln# and l*i»l®mla# n©t fl«;0F®.se#at» 
fl#s &lmm ttot©a tlmt th# rii»^#s.e#ttt llglit ,tW'om gelatin 
*m» s^t pol«ris#€ whrnn mxmm.%nm€ with lieol prisas* 
Pfiags..!*#!® and Geragross i^lag ultF«-vl0l#t 
llg&t ftf wav«l.@iagtla §660  ^ X, sij.ow«d tfeat gelatin. 
pr-otfttas w#ip® flt»r@s©#iit» H# th&t lasting gelatia 
la «®&1®€ tvbmm it® fli»r«ae#iie©* fli® lae.r«as® 
»©,.» 4lF#&tly pr©p#i'tloniil to tl  ^ aaomit .of ljydF©ly«ls as 
itt@asw»d hj lamtmrotmtloa and viaeosity &m well as toy tli» . 
¥«,n. .Slyl£@ ®mlix« alti»og©ii «.d Soi»«iis#tt titip&tioii val-oe-s# 
fh© g#imtiii was ia s»al#4 t«l3©« .&t Its ls0©l©etrl® 
point CpH 6»06| to t©mperstw®s mp to liO%. and for tiia®-s 
.ranging •mp t# #l«"r#a h©ttrs*. 
• m * 
¥l#s «»€ I SO I til® mt tmmmm 
sktn aad. fb®j fomd fe'Mat tto@ ti«ia» «%la Is 
mm©!! MO'-F.©. tJiaa ©licsl@st«Fo|., mnmn 
ft Is la tl»- €i"f «%«%«• 'Walik® tl  ^ skia d«®0 
a©t giw lia#® in Itg fltt<SF©a©»at • bmt glv®®- «• 
«i©fitl»m©ms batiA twma, 3480 1 t# th® visibl# • regiom# 
B». ©f Ins@©t® 
Iii ISti, F» ff. H^pkias C10J 'Ms »©rk ©a 
tilt, ©f wiags gr0mp to©wa as 
fi#rl.aa®« a00®r4iiig fe©' lit** fom a XmTgm «ma !«• 
poptaat .gi»o^p &t b-attarfli#® wixieli »# wi€«ly di®tribmt#.«S# 
1« wmm «bl© to slaow t&at %im pl.gii®at Im ti» wiag® 
vm& t-o- nrl# .«ld «ad tb»t. tto® y#ll®w p$g*®at wa® © 
fitter#s.#«at a^Flvfttiw ©f wi# «ei#« f.hi« jmXlQW p.lgiwmt 
wa® e:a«i*»ot®ris#€ lay tim f©M©*lsg, It was 
Insole 1# la ©rdla©r,y .©rgmai® ma€ ©.)&ia w.at@i*, 
feat .€is».©lv@d Itt l»@t wmt#r., frea ml&l&U It ©€fijl€ %® ©btit4.ra## 
&m wm. mao^^phG^nm #ta3ata»©#* b®t soliatl.OM flwre®©®# 
wlthi & "'fta® gi»#«n ©©•J.iir"' ®.ad ti» fl-mor@#.©®a«# mmm "w&ll 
mark®#* at tlwi swspf«##«.»,, s*ibsta.a©# was #a.8l3.f 
In e©l.d itlkslla© #®liitto»s tw<sm it co«3.d b®- pFeeipl-
tat®d by .It b®#»»» a®ff# f3LM®i'@s@,@ii.t i» 
alfemlia# @#l«tl©a ii»ls»a .mta®. #l4l.#Fid® mm.m *€a«d.» la dilut# 
».«lmtioa it wltb. m tolia® @©l.®r .a.ii,4 gav® « st^roiig 
«• MQ> • 
Mm olala®# tM&t a slal.l»F st&sfcaae® eoiald 
b# «&## .twQm wi# a-®Id hj "to®«ttag ft .aiiut# siaifwie steld 
®ol.\iti.om ©f fe&l® ©©apoiaadt la a to a.05**C» tow 
'tlo*#© Urnrn'Mm fills ®yath#'tle jmll&m- mv^stmnm was mlm 
f• 
• i»e®afc2.j s .^bopf m n A - K o t t t e r  ( f S ) ,  B m h J & p t ,  b®.©k®i* 
ana-B®tellert (TS) , . aad Wle,lan.d mmA Purraftsa 
pi»bl-lafa®€ «orlE ©n Btx'u&twt® 0f tfe# irsjpioia# pfc«i»ltt8 
Isolate-^ ^roa Inmmct wlijgs*. Altlioiagli. hisv# a©t jmt 
prov®n til®'strttetw® of aaj ®-f tli@s# eoapi^iMad#, ha.ir© 
.»»€•© #«asld®rafc>l@ ia ©totarae1j«rlmtttg th*a«, 'flass© 
vGrtmTB ar# «gr«@d tliitt ©aly by afessrptloa sj»etra 
<l®ta ®ii€ ntt^&gmn eo®t»iit «f» thmj mhtm itlsttagmlsh 
o-a© ptsrla- twom &aofci»'r., althongk tfe»-r# aip®- Alff»r«ine.®s 
i» o.o3.©r® ftod flmoi?®s0«.»G® p.h.#BO»©tt.a »©iig. tto.#a». 
Ft®rt»s w®r# ii.ls« f-©tiad t© b# ©-Mst 
Kattef ta w«.aps mm «# ia ©«-rt&la sp»#l®s #f tewtt^f-
tllmm wMeto «tr@ 
Bmbol« <li> -{IS) called mttantloa to tii®.Ij'lm®-
flw3?#s0@ii.t ptgm&mts ©f ©tli#!' la»®©ts» H# .stated tli®t aa 
alsoiiolle ©xtr&et ©f asny lix#@©ts hlim that 
settle aeid ©aias®d tfcil®. flner©se@aG.« to -dlslnlsto.} Its 
liiteasitj loer@ms#-isi mg&ia vtaea tj»- a®Id mmm • nmntT-mli.zm& 
with, mmmnlvm liyi^oxld## H# ©«a,i®a tM® pyro-
po3?pli©pi3a. Altli©t^li im wms %h& #arll#.st Hn-rmmtlgmtm* ©f 
m&Tlnm .ftaiaml #xfcr«#ts# m&Am »« 
©toeales.1. ®tm€y #f %b»#« a#r tto© flwrescemt 
a«t©ri«l. fwhleti 1» #«'«atae-4*-
sli©rtl.y %«r ti» pttfelts'®ti©:abiife-©ls*. cofelftats. 
C'f) t'Mat %!» ml%My flmi€ JPir©» fe®€y «if' ttoe 
•fly ««« fl»er»«e#afeii la tit® mt 
abd«®en «#r# luralaom pF#»@at«-a at -€«#p teiiie flmi*##-
e®a#®, «M.#& wms .ii©t l©«t irii«a. tfet®. »a%©rifta «*©• fr©a 
.«ife«t;aa©#ii» H» #%gi:t©A t-Mat its JfHi@r«s©@nt 
%«»€ ISO# a»d 4t00 S *la#,a tri*«a.im%#4i witM 
W-m or flmts 
4 wry g®a®r.itX ©f- "tti®- ©f ,3liirl«g 
tMags^ Ijotii pl®a% mm& iiaSmat.# w«s ^l-vmn C-^i) 
t» Sts seeomt ©oatiila® n#fcfelag ®f tl» -©laeai©.®! 
aatiir# <sf tlie plgroat# ar® pr«s#at hmk glw» fcb,® 
««3.©r® ®c «. larg# a.*3^®r ©f @rgmal«»». 
CTf) ©fetaine-a a feltti-f lti0r#8©#«t ntfestane# 
frmm mmlmm mmm mhXm tm •mmmttlBm m&^pnmmXmm 
#ri,®aiis»ii t® llgtefcbut mhrnm f## to «ai®aa,®, «ir@a • la 
iarge «»o«ai.fc#,. It did aot r®»d©.i* tliw llgfa-fc msnslti-r®# 
It as 3?-#% e.lii(iml.©.«3.3.y It ««s 
«a«, ©btmto^d frem feto» ia^l# ri»«e%i©a 
©f tto® ffct* it la ©installia# form «ii^' 
©ml3.«d it 
• s0 
MmtMumr, |S5) hmm stated all s©©d»- sad fruits ©f 
plaot# llb^rat# flaor«s#«nt lat® i»afc#s? wh&n timy 
sprout^ mud thrnt timm flu0r@ammnt mrm weakly 
piiot©%ii.a»l@» fhi® of l.fb®rst©d »at®nml 
is not toowa., but In .g@ii#ral 1% was foiaaa tU&t tlMi fla©-^ 
r®se©ii@« was »0i*# p3PoaoTSii#©'d 1» .®o-liatioa mad l#s® 
la ,ael«l« 
sm#e©i*ial csi'l'fo^d timt wmmf pt-mmtm tsomt&%m wat@r» 
solutol# ®«to»1;iia©#s wiil'©M Urn #l®lias ar®. 
pig»»ats fospfflstd aa pr®d«©ta of feloetotMleal. ae-
tivltf -0f tim. plMMt&.m Altlioiagli im gav© »o ©li©al.©«l ©liarae-^ 
t#rl«'fcl:0s «f fcb.#' «a.t#rlalj, 1» fotmd tliftfc it wms »©% tiijw#d 
by %im itet-ios' ®f .m©lda» 
H#lltjroa,. Parry FMp@r« W') to-r# mikomn fcliat 
mmTlmm mXgmm montrntm i«©teflavla wHtl# fr#afa»wat©r alga® 
0,oa%a.l3a lOTiflsvla., %im tripsdiafci^m preduet ©f lae.t;©fl®via» 
Th.® liaalfl»vi» :««iy ©eew In tli® rnl^gmm la tlx# #osteia@€ ©r 
Tme'©^la«€ fimfe la %!»• form 
P@11A&3PS »lg«# flmoa?©»©®nfc i.n tli® blia© ©f sp@©tipi3a# 
Of Ifc Is w®ll teowa thmt ©felorepfayll Is flw^' 
r@s@®at la tlie. .i*#€ aaii ti».fe a&ay ©fcfeMSi* pliiBt m-mU. 
mm mXUml&tas, sr© fl^i»es©;#at| tmim-mT, thmj will not Is© 
Aatoaf CD ba# Mad# » e»#fial stmily ©f tl&® 
fluor#s€s#«g@ ©f ##a»taia ®ltoitl®lds# 
• m -
Uww® fl-*a©-i*##©«»e# 
of f«rl#iai .jp^arts mt wRmj plsats# mm mttmrnpt .hmm %«#« Mad® 
t-o. is#3.st® tJa® ©aiisafclv# saljstaa©-^ ar t# ©Mpialn ito .fraae-
tl.oa#. 
6# Fl.mor©»e#3as# mt aa4 Fmuagt, 
fXm&wmmmmmmm 0# W@mu4:&wo>mm» ..flTOgQgggns 
tmrlm hmm to«#jQ to^ws a loag %t»©* l©w»"ip#rp %% mmm aot 
waMl 1931 tliftte aad P«« (21) i2B} thm ©ptlmt® 
©©ttaitioa# ©-f ®ial%«r# for t>i*0d'a6fcloa fl». riti«r®»©#at 
pig»©ats feb##« fea©t«i*S.«.# 'prioy fo-%m&. t&afc tf» Pg#ta<a0»Q»as 
flii#a*®fiQ®a0 -ioid. ©l©e«ly allS.«d sp#©l®» it mmm amnmmmAx^ .for 
tee «i@€lm t# ®©afc»tfi wp»ragtii«^ .pliosp&«t«, 
»aA «ik.gii#.slim .in t# pr®<lm## tlm S©ir* 
tlmy «!.# n©t iawstsgat# tti« e:li.@«iejftl |>i'®p®:rt£@s. of 
fialwrfc«ft css) ®»d® tl» sftafc@«®iat uli&t 
growa #» mnj imm.mi flttor©#©# ia altra-*vl0l#% Wor&-» 
iiig wlt.b m# mar&- tiajsir 
p,i.g»®at -©stta-d fe# @«lis with. 
alcoH©! aail Mm fclw® pigMwmt t© hm lasol^^l© 
.la ©ttoer or ©liloroJferffii noa*^ol.©.til#, «ad staljl# t© li^at 
ia 1/t.O bydtro©iil#i«t© a^id bmt by oaly aod^rftt® 
l».«itlag la M/S0 »o<|ita» l^'droxid#» S# also fowA tliat tto# 
flii©m©#e#at &m%^T did a©t ©Mang# with. ©lm»g©s In pM* 
m 
.grewn oii m&%%d ftpp#ar#d la tli# as 
*#11 mm la fcli® ©#ils, «. f ©ompoimd 
wlii0.li. b# #xtip«o%»d with «e#*b©B» «ii<i -«l#6lioi.| but la 
llqaid til® aatiw flmor#se#ae» ©f tti# fwmmh. mm Aim 
wmm- t© aife«k aaf tlxmpm^^mnam t-l» l>gi©t©:rlal e®llg.# 
Fdtt;. 1021 mm ©rg-nai®® fw&m dilut® flmw^u 
.»olmfc£®as islil^h w-mm a¥2.® aoirwmwt -£lmv%u .iat© m toll*®'-
©#Mpo«Bd mh%mU »«» .ssi-iSjl.® i» tsW^m^rntmrnm ' 
^iiis .s.iaiafc.flya««: eettM a3..s® tm mmtwrnrntrnM. tT(m tiie ^hmmtm^trnX 
e«li® &8 w»-3»l mm "tim tlmwim »@-.<lia# It-s flm©:i*®.s@®ne« 
WS8 iat^ase la mikaila# i^M l.S*T|' tomt- disapp®iOP#d 
in »M s-#lia%..ii@aE8 %«.3L«t pM S.* 1% wm& a#t' aff«©-%#d hy 
a©4ii» 
'fM.s «««© ftstli©®' I €31 &ls© dat» t© sli®w 
vm.^mT' &mwtm.±m ©eaditleas #f gi»o«t&|, ©0m3.d lb« 
%# pwt>4,-mm m «i3to »%*»©« la pl»®# of 
flsTla wlii.©b. thm-j ©pfliamrlly Wm @la.lia#d ttaafc fcSal® 
.siabsfcaa#© wms t© hmt not 
w.ifcb .ife# sowi'tltig'ia, { M B }  w m m  t© 
,#bt«ia tslifii Wa gwmw ^#-a,st 1» pr@©«a©-« ©jf 
•©.yaaid#!!, f#%t jim4 ©1«1«»4 tto# prod^©t.t©» 
mf •b3l««.*'f.iti©r«»®.liag sijtestsa®#-, ijut. f©i^ bmi no Iwkmp&mmm^ 
produmti^m mf tl.&wln nor wmm &® %©• f tad fc33» 
»i3te.sfca.a.## d#s-.erlb#'d fey. p#fc.%#: . 
0#r't:(is« C'&) ®tmd,l®€ S.mS3Lmmimm #1* »aa«r®b.l#s-l#|, 
m -
pH ©f th# ©©ast-itrntlou #f ttee 
ob fcii# ot foma tiiftt tlst 
,flaoF@:®e«iifc b# «t:rm-0t@S fyoa- tl», s#li<l 
»-4i* witti ttA pw.if i«€ hj shateteg wltto 
aol5ifl#a. 1% w«» b# .fta faaorplsom,. odor--  ^  ^
X#ss, i^®4disli-br©*a m&tmw±m.% wiiieli wmm ia mlkmlle®, 
e t i ^ A  i m t H j l  m % Q . o h m l  and «#s.dii,fl®€ 
#%h®r. jL-itfetoiigk it w« seliiijl# la me«t©ii#, it 
wms tmrnrnXMhtm la wat#.r.|, m* ©t&br f mt • 
solveats.* i-b w«,s f.oimd *0 l>« a. pips© at to©loagitsg fco %im 
gr«mp ©jf -porpli3fi*ias» 
ef®w# CIO I ,gip@w. wgmiilsss ©a i^yattostl© 
a»dl:a mi^ timm. ftlsem #ff fey pitssi^, .t&® llqMA 
torow^ fflta tilfera. ^li« fS.l'fei'mt# mmm #x%ra«t«€ iritli 
eblcsrdfojpffl ©th.®f^*s-oltife4® pmb-at«»e<is* 
gmsn tXmmmmmn&m ©f tiim 
bltt® wii#!!. tto®. w«a- #;kp0»«€ t© dftjllgiife:* It wm# 
t&afc tills mmm %mXtm similiyp t© 
wmm- wmM f'ttl.ly m#a%i3ri*€« 
Wi^&hmhl-y tliit mmmt m&mplm'trn: bmeterlal fluor^s* 
@©sc# wmm »&<i# liy ISir»l. H® stiadiea fliior«'iK5«»t toa®~ 
t@rim g^^-wa im iiyatb.«%le a«€ta# la pi»»««ixe© 
df )i^ »0ai« tli# flmor«®:®#at lis# ®. w«®1e gf#®® ©ol©f 
aiad a ib3.i»^-gr«#a fl.m©r®s©#n.e«> wMl® Sa etFoag«F alkali It 
im moF# iiife#»s#ly gr##a ia ©©3l03P asA m®r# |r#il«fw-»gr#@a la. 
flm©r«®0#a©e*- In stpo-iig •fteiA® fell# 1# 
mmd jri.iwi:r@»##ae« ©&«iiges to «» lat#i5.«i.w •s.ol#% ©©l©r* 
. It is rw^raibly r«4a©#€ fej s^dliM it® «a€ is d®-
hj tto® ©jEld®ifei¥« mi ttom a.ir ia mm .mlkulliie 
It r«a;€i'3.f- «all. hm #3E%r«®t«# hj &r 
tmMmm -la .©rgaai# ©#3.¥«iits» It is «Aji©i»%®<l om 
©.te«r®©a3. 'and FF'&ale©ait« tw^m mUt&fk.lt &»M hm fey SO 
p«i» e#Bt mmi. mmmt pyriaia®, 
It hm €i:»till#€ »©r .s«t»J.iTOe€, i» p3^«^ipitat»# 
plaospfeotuttogatie a@id ta .solution fesrlu® 
1^:dt»©3El€« trnvm ooa©#ateat#-€ «»lttfci:©as.* It &mm «1«# b© 
e.ipit®t#t hf g®i« ©r i>.i@r#i®sie «.©i4« It i® 
fr©»-s*ilf-i0r temt v#rf ri#M ia »iti»#g#m* Its a%«©Fpti©a #|»®^ 
ti»-^ is »lai.Ist» t.® tb«t. Iiiet®fl«"»i»- «ii# .3t«atli©pt#i*ia» It 
i# pi*#bately Ifoelsrow®® 
rivmti*«ai| «»€ pt#rlms Cpwte# €#rivati¥«s|#: »ia#® It li«s 
p3p®p#rties *hl©li «r« lat©jp*#i«t« 'fe#tw«@a tlis®# t»© typ@.s 
^lie to.fe®t«f i«.l plgffl».at Atitmwm tP^ 
tlMVlmm i» hmim^ d.#»tro|^ #d fey laf^<tr©g#ii p«i*@xld#, toi*#win®, 
mmA aitifi'© a#.ld. irMeli -a# net ##str©^ It, .Is #iai3.®r 
t# fliR'Tioa Is that tt gives «. a#g®.tiv» t®»t, is 
r«¥®i*sib3.y rsdMoed witli Hydarosulf it#, Im aitaor^se^ from me id. 
#«3»li*tl©n.ji oat# a#id sH..i.s«.t#», Is ®lmt#ia. Jfa^^is tlw.a# witli 
pjriaia#, mnA hm® m mimt'lmp «l».8j©3pTptt®3a »|5«etrim» It r©-' 
s®al>3L#» x«tkopt#ria :ia tliat its fliis*r@s##a0« witli 
* m * 
e,li»ag0.® la pS,. tts mbmmrptX&u mpmu^vm i® lllc# tba-fc ®f 
«a4. it la »#«©Fb©€ f'r©« aeid .©olii^ioa by 
»iiie&t#s| it is timmm ada©rb»at» wltli. pyri-
dia®, is gsasltiv# te oj^ldAtloa «g«ats» is pp^eipitated 
fey t>«pina l3^df:o3i:i^« mw gcti# •elil.dj'FitI#, »nd ia .F-e"y#i*sil>ly 
i*«d«3e#d hj l^ &fqswirit^  ^ i% €i-ff®rs from ieantisopt®:ri» iia 
ttoat' it imm a a©gstiw »«^-#a:i<a# t#st, is soi^l# in 
•tfeuiB »«tfe@pt«rim,. «a€-i# imststtoi# t@ air la alkalim® 
solmfcio«i« 
Wag#r (SI) «».« tli# first gi-r# a g#ii«.r«l si^eoiait. or 
tto® pigaaafcs. is tM® frnigi.^ B&; stst#-d ttoat th® 
flttoi»#a®#a©« wa# ©alj i^sibi# ia. acflatioas ®f tb® ©olopiag 
a»tt#r #3Ktr«et#A fr^a til# • fiiagi by H@ g#T# a 
Xisfc of tfe# fiangi w,liiie.b. gi'r# flmr@»©#at pig«>.ata* 
J'a#®»a?itad iuai. l©%i#m { 4 3 } ,  msiag light «f ws"f@i©a.gtii 
36i0 X, »x»fflia@<i ifS sf®©i©® of fmgi f-or •€lif.f®j'«a©#® of 
fliaor®s©-«Ji©« ia »«ay Vim-ir ti#«ia®&» ^®y stat# fcb® 
l'itt03?«s##at #«lje.r.s hf© g#in®i*«i.lly «#»® slm^® &t yellow,. 
w viQlet:.*. "fimy mm- a@t«il#€ stwdy 
%M# .fi-aor#s©«a©®« fluoF@a©#iit aatsi'imi i» »©t #:stymat©€ 
, by orgs»i© 
36 « 
III*.. 
a» sours® aad TTm&tmmmt matftrials. 
!• oftseto# 
0oraii@pel«l ®a««ta, fi*oa lllk«a.icabid®i?,«on 
Ooptpaiif of CSMoag©, *fts piiPiflsA fey »«®M.ag at Its i.s©* 
©l«-otrl© point with e Allmt.® soltttioii of a©@ti© a€l.a. 
nmsiilag •wa® for two wmm'km hj &,mtlj 
tmtioa, thie.n wasiisd w#ll. nitfe. distilled wmt#i» f©f» two 
day#. *Shm was. %ii#» «lri«# at 8S®C, ^1® pT&tmln 
mmM uM@-0. In tii©s# #xp©.Fim@at® miimrm wmmhrnd e&a#it> 1« 
sp©©ifi«A* 
ia tMos# ®xp®ria«at» wto@r«. pigifi#(a ©.&»»!» is sp#€si-
.fl®d,. « lal>©f&tory easeia pr®jp«ratlQ» was «s®4» It was 
pr©par®€ ase^rdlag to tli® dii*©etloos <ot 01«Fte# (6J ®s 
follows J oa© llt®f of sfcta ailk ©*0S M hyap#«sl3l©ri© 
.aeid i.s .slowly add@4 witia ©tljpjp'i.iig throi3g.li m capillary 
%-wbm ®xt#a4img t© tli® to.©tt©» ©f tfci® fla.® sMltloa 
la eofitiii'ttad «atll tJb® a#lmtl®a «ttalas a pH ©f 4.#6» 
approximately lOOO ©e# qf gel# is tto,# separation 
of ©.aseia .Is pj»ft®ti©s.lly ©omplste at this point.* 
lit#-r.s €»t «at@r ia tli#a sfcii»Fiag Is <aiseoatii«i«d, 
stud tli® riocemlent preaipltat® ©r is a.ll©w@d to 
m -
settl® la til# fc© li©ws.* 
fli« mlmmit mnpmTm&tmnt liqiald wbleh. ©outaina soliafcl® pr©-* 
teins and salts Is r©mo'r@d as eomplm-tmlLf as possible toy 
alpliomtegi fell® preeipitat® 1® ©oll©et#i. •©» m gmtlois -fm-
a®l &ti& WMmtmA wltli #oM imtiX ttm. wmmlaXng,m m?m trmm 
fTom ©al.©l«bb,* 
*$im <5a#®ia, wlileli Im wtth. salts and fats. 
Is off to as ®*all « volm# as possible (about 
600 ©©,•} «iad tram@jr@rr»ti to « g-lit»i» fe««k©ap*. It is thmn 
tr®at®€ 0»1. M ®©ltttio» ©f -so^ltaa thm mlkali 
biilng «4il®d #le»wly RBd witla stiryiag 
«.3ct#ndlfig to til# ibofctea of the fim additiom ©f 
alkali is eontlmwd mtil tlKt dH of tb# mljstuur® 
.6»-5s 2JQQ^»X^^0 ©«# ©f tl» ml&ali Is At^ this pH 
tim efts®ia Is so-lt&l# in fhB form ©f it® «€>ai«» 
saltf. fat®., ealeiTJia pli®8pliat# .-itiii, mmj 
r«aal» TOdisaolwd* Oar® »«st b# tal£®tt aot t«s mdd. aor® 
alkali than is s©o##S4ftjpy to brlag tJi# fH t© th# at»®ir« 
point# f'li# ailtey s©lmtloa Is fllt@r#ii tla?o^li a tM..ek 
® f -  f i l t e r  p t i l p  t i g h t l y  m p o m  m  m m & t l o n  
f t«aj3,#l. Tim f iltrat® Is "teF©tjgMt to a pW ©f. 4»6 with 
0#05 M liy<ar©e.lil©rie a@id. Jmat mm in til# o^Figinal pr@eipl-
tation., thm »»©«s.s-s2*y .®m©^t ©f aeid l3#lng d#t#i»mia@d toy 
titretioii. ©f mm. p©rtiofi, Silmt#d 'five-foM^ witli 
0.01 *. ^af©©hl®rie a@id| 020^280 e©. ®f 0.05 M aoid is 
rsQmtrejl# Ab prealpft»%ioa progresses, thm rmtm afc 
whisii til®- moid is ad€#4 1® <i#©r#ai®@4 ia ©r<l©i» to- prmwmat 
prmelpttrnMlom at tim %lp emptXtmx'j t^ts®| vlgoroiis 
is, 0f #©ws®., Wta^a thm-
acidlfleatioB is ©oapiet#, ftv© of ©old dlstliled 
wat®!*'• is ad€®ii mu4 th@ pwrnmlpltrnte mll&wmd to 
ia tla# Af%ei' slplioslBg &ff th& 
SMp^mmtAmt liquid, tim- mmwtm is ©oll©efeeA mi « stidtloa 
rtmnel, ms-lsg h,ar€-«a»d p»p®i», wa»:is®na *ltli ©©M 
wmtmw* mitll. fr&« -of ©.laleriAWj^ .sia©te®d drj mm pamsihlm mad 
drlmd etil©rld«. Im & wmautm d&mloe&towm ' fli® 
-yield is tS-gt g, ®f m ©©i©rl#«s protont' wMall 
aay bm p«lwrt2e^. in m morta®'* 
«as pwelM».#il frotm tOm Bife® la-
It was *Dt3Pe©* sfe.iuad«rdlE«d 
gra-<S« wlileM gmwrn^ m m&gmttvm Hopkias-Gol© t;«»t fmr' trypto* 
ptmm mmd m v«ry w#ately positlw Mllloia tost tor tyro»in#» 
s» 2#..3.r» 
IPM® pr0%®tm wmB pr#p-s3?«# fi*©» jmllmi ©orm a©©-©rdliag 
t0 t&® di:3p®®ti©ii.s &t #sfe>Dra® ©ad eiapp (S&> M©difi«d mm 
-qf0«ttd eofa wmm with. 85 p#.f ©«»t ihj 
¥©!.•»»> ai-®ofa©l. as l0ng as maffeiiag «-«s Tiie-
m 
vol«inl»ow ifm# 'filter®*! pmTte&tlj el@»r »ad ©om-
e@iiitrat:©a. iaid@i* F0dme#a w®s^mw^m t®- a -smsII wlim©* Tim 
syr-mp ttoiat mffc#r ©'©oli'o .^,, was p©«r#4 la 
a f%m» s%r«am into- ateomt #tgM irol^ ^®.of aistlll@4 
ic-® watsr e®atmlniag m wmry litfc-l# sodiiam eiil©rld# la 
fe© |>ro«0t# &t tfa® rnrntum Itim mmIm,. 
wM.eh. «@p«ra%®€. mm m fi#e©«X©afc S0©a 8#ttX©d 
m» m ©©torrent plmutt® ®ass» ftii.® mm- filter®€ mut ©li, 
isloth,., i^ iaiXy wtth, aaa. mgmia ills®©lv®4 
la t5 per ®®iit al®©li®l. aad fc© & mj^ np mkAmr r®-
d«e@€ pr@®8w®*. .ftoil® solmtlwa wm %imn -®jttra©t@ii wltli 
mttmr %i.wmm t® rmwmv^ fcli®- eolor mnA fat* 
Thy® p»rf@©tlir ®«liatlom ©JT s®ia. *®® th«ii 
ponrad iafc© ®igijil; mt #03.4 w»%®r, ©aataialia^ m 
lifctX® »©dl«» elil«rl4®» ^fea- s@lii tlmt 8«pai*at®# w&b tMmm 
fi3.t#F®a mff, aFl«4 fey wmsliiag ®tlt®r«'mX©#li©X »ixtiir« 
ao-4 ftomlly pwrm Wm s#ia was ®iitix*®ly #©JL®rl®ss 
but ® sllglit «wem% 0.f «o41»t <i!il©i»ld#» 
4» g3>i»€la» 
ffel# was .awjt# fir i^oa ae©or#l»g 
to tlie <ll#®,®tl©iis gi¥®-iat tij Hoapr^w SsBdstrom CS6> as 
Flft®# SS0 g« of fX®w la ® smltabl® eoa» 
talaar sad,,. wMX# stlr l^ag., ,gr»at»lXT ®Ad dl«fclXX®4 wmt®w 
imtiX ® sfclff €©iagli la famaA# Ea®a€ tfa# ^©tagh timrGvtgkil.j 
• 40 
mm.& It; tm Ism^t Imlf ®a 
©mi; tim. hf ka®®<ll;iig tt . im & ^Wmwm. 
&f Cmt or %»«» tMs gliat«a tm%© r^ww 
pl#©®» ®a€ pirn®# ia a fimak|. t&. p®.i» ©««t 
mm£ Aistill®# mm^mw %m foiPa:,.. wtth. tim mmtrnw 
in thm gXm^mn i afeoiafc '^iO |s«p mtit), &0& #«* ^ ©f: W f*!* 
mtiijl mlmoVml hf w&gmrnm M'&mt -flmmk Im m wat«i* 
at 70^Gm •mAm» m imflm. eond^asw f«>r mm Si®w a balf, 
at ia4«rir«ls» fil^ #r .«a€ 
oa.#ar t®- « tlii©!: syi'mii ta m Qlmlmmm 
ai«fcilliiig ipa4#r €i»J.ai.s:tefc#4. 3pc'««0W# it is 
iap^sstfei# %& 'lm®w CTOtii tmm g#l»g m-m-W lute tim 
dtatil3^t#«. ¥s# tlat .jf^r m mmmm&A aad thiril 
©f Itlie sXntmm la tl» mitaoa#.!* |i«at 4#iierib®d. 
il.wfc®»ia. »a» ]pr#psr«# fjr©» tt# glmfe®n Q-^ol- tli® 
®yrmp la tlmmU, -aa^ feM©s ,p©Br It ml&vlj\.g. *ltli 
©©astftttt stirriagji lafe® a of isater, 
eoatsliiittg .10 ,g, soAiw ©.Ii3.®i»ia# p«f tls» gliadia 
«» a «»#»» *a#li It .s«wr«l with, 
distil.!:®# water., tji®a fllfcsr* la fo ©«mt 
• # f e . t i y l .  « i . # © k © l . , - t t » i .  « l © © f e i © l . i . e  
to a «y3P-tip. w&Am:t €ii»5.Bi#li®d 3r#|sr#©-ipltat# hj 
powtlm^ Imtm af.stiil«€ ©oafemlai.sg 1 pei* «®»t ®£ 
m^m.mi »,#i»t©aw is p®f-
ika€ jfil^ 3p» fias-ily pow iafe© m «ixtw« .ef 
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©tfayl aleoliol ttud r n t i r n ^ m  'fto© gliaaln ®#p«jp«te.s 
ia fl©e©til®afc form* Filter tbm gliadla and wasb It wltU 
absolmt#. «thgrl «3.©0'to©l ®md flaally wltii. fills 
gli®dtl» eoatttin# m small ®f s©'d£tM 
tim glmteii r®sidm© from tk® iaolatlon ©r gliadla was 
vmrnA ia ttte preparation Mss©!'?'® ttm glttt@a 
pesldw in 4 «©• ot 0»1§ per 6@«t soditaa,' Jiydi»oa:id© for 
©aels gr®ffl of gluteal iaft®r a ®k©rfc ti»e fllt«r off may 
l»:S©l%ibl« ««t©.rl®l» Mewtrftlis# tJa® filtr®t® with s wry 
dilut®- soimtto» #f 1^^0©bl®rl# «#.ld| tlas- .glmtealia .s®p«rat®s 
ia tli#. fl#«««l®at fora» All#* It t« s«ttl®, d©#aat th»-
smperaatiuat li<|iai€| wasii s®v«ral tlm©® Isy a»@aiitati#a 
iisittg di@till«d wmt#r, tli®a s#wral ti«@s by a»cfimfemtloii 
«siag fO' p«r &®.Ht #thyl Ale^tool,, »a€ Imst wltla. ,p«r ii«mt 
#tl5yl aleoli#!* Fiaally th# glmtenln wlfcht ab»©-
Imt# ®l®oBol, WMmM. nitli «.tto«r aad -dry ia a €««ioeator» 
s.«. glut#a« 
Tim gluten *is«4 in tli® foll©«lag &x.pmri.mmntm was 
isolated, from mhmmt fl©*ir as dir©et®d la tim prmpm.'» 
rmtioa of gllsdia# 
7» Blood ^ itori»-» 
fhis: pr©t®in was ft 'ertta# -e^Mierelfil pr#amet mad. is mm 
m • 
by. dissolving ia S .e#Bt s©dlttM l^.dro:El€.© 
solufeioa ^siid fllt©ipiag e-ff tl» lasolabl,# a«t«Flal# fh® 
fwmm mmm^reCLlMmA wltli t ^3? #«at i^lr-ocHl^ rl© »©i<i 
,pp««l.pit«tl,oa «ad ©a «• p«^i &i m&mv&inBi^ 
fUt©* wmmUmA wttu &»€ di'led st 8S%. 
B* Mmino seisa* 
fl». #aiaa ws©d la t&#s# wlfcia ttai®-
mxnmpttom #.1* tjWGmtnm mmS. ©f#fela® *#r# p3?#pa:r®d In 
tim Imtoor-fitojpf .# w#!"# pmrefemssd froa Ea,»t*an K©€ft.k G©mpafiy, 
s©<sli«.st#i», 1#® f»rk. w#r® sot r®©rjs%»'llts®d* 
f .• piallejp * ® ssesm* 
C®ae© 3Ptill«r*s mmm ®t>tal»a4 froa tl» 
Sel«atifi© 0©ittp«aj., CMeago, Illiaoi®. 
log.li#ii was ^pwE*#toms®4 .from tte@ 
®nd Mm»n€ Qmmpmny ttf Mmw Yax'M, W* f • 
Bmform b«lag m@si mm mde^vhmmtm timme •artto. 
wsr# fiipst- «.3C%rae%®d with mermal «ei4 fey 
»-©baal©a3L3.y tli» p#w€#s*#:€ #ar%k lat© ttos «©!€ and 
©ff m4is®-0.l¥«d ^©jftioa* flu# psstdta® was 
witu distill©# fiat#r- toy mmvwml tla@s 
sai. tli#ii 3fllt#3P»i. ©» a Bwi»ei? fMs mafcspial was 
tia#a stlFi^ ftd iafc© SO ]p©r is«mt ftl<s©hy&3. mix«a. wlfc  ^
ei0ii©#jitrat#4 imaoBli». fa th® proportion of 80 
parts of th® alcohol to 20 parts of ainmoniiOTi hydroxld®, 
and filtered# fha insoluble earth, wa® washed several times 
with distilled water and dri«d# It was fomid that th# 
above washing proo@e© was ii©©#®sary to r©i»ov© blue-fluor©so©nt 
material from these produets# 
10# forlt©* 
Norit© **A** (d#eolorlEifig earbon) wag pwehesed from 
the Pfanstiehl Ohemioal Company, Weukegaa, . Illinol®#.. It 
was also washed before us© ®s described under fullar*e 
earth above# 
11# Hydralo* 
^ITiig ©.etivatsd alumims was obtained from J. T# Baker 
Chemical Company, Phlllipsburg, Jersey* Before being 
used a® an adsorbant it was washed with dilute ammoni-uan 
hydroxide and methyl aleohol, dried and ground in a mortar 
lantil it passed a 40'-me®h screen# 
Hyflo Super Pel# 
Hyflo Super Cel F. A» 501 (a heat treated siliceous 
earth) is menufaotured by Johns-Manville Company, ¥ew York, 
W#. T* This material was mixed with Hydralo, to speed up 
the ohrometographic adsorption and aid filtration# 
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is* cryatailia# tttaiiib 3% laydroehloria® • 
syatli®!:!© ©rystallim# vitamin cthiaaia) ti^ ^droemlorid© 
w«« obfeftltt®'d timm m®^©.k am# O^mpwmj 'eatewaj,, l@w 
14* Fl&vlae« 
liftla-et© i;»aGt-oflavlis.,-»PX g^mdm w&m from thm 
bor4@a -c'oiapaaj,, h©s#®f-igli di^ rls-loa, baiabrldg#,' M@w Ym'Um 
It was gmmpmmtmmA .to to® pw® ©fg^stmllla® last©flavln|. it 
w»m pwcla»is#d %n tUm ©F^stailla® t&itmm 
B» App«ip«t^-
l.» gltym*v.i0l.ett li^kt s^SSS* 
Eomtd.!!# ©x««ia«tlo»» t&T jflm^resesne#, a® wll as 
qu&ntttmtt-wm €©t«.i'alaati©is.s, wmrm ©arrl®.^ otxt la mltra-
violet ligMt fwom' an lv©F©«(ij Flu^rey lamp# ^liis lamp was 
,piai*©&««©€ tl^ &m tlmk matlomil <jmi%oa 01@wi®a€,. 
0Mo» It is n p^rtalj.!# ©•ar%#ii -mrm tewai-ag C eanson ©1®®-
tro.<a®s m% SO folta: aadi #»0 'Ih® #«S.tt«-€ llglxt 
p®«®«s m 4*0 «• tlitefc:, liye.itt-i»#slstlbg 
r®a-pt;^pl.# filter So.« -SS? wliieli tparaaait# ©aly I'adiiktloas 
hmtmmmn ftfeont S1O0 and 4iOO X aatf very ®ligiitly in tl» a?®4 
Cmfe#wt imo l).» 
p«ii» sp##t3r#®ii#iit«s--wurk.,. i^ w l©»g ®3cpestip®« w®i»# 
ii«e®jig-ai»f, m qu&tz »r0wy-vaf®r «i?© prwid®.^ tli# somrc# 
m- -
•of ti» ©xelt«tioa of tM# fluoreaeene©# 
1L(igli,t fr©a. tkls is@.i»ewj are was passed tlirs l^a tl»^ filter 
»@at;ioaa-.€ a'b^of® ^mtorm tli# ©olatl'oas wimmm 
flmor®s©#iie« was "b#tiig pli.otogj?Apli®4» • 
A. 0m@Ftft®r •wawlQ.n^tls. «peeti?<s»®%»r wiif®a liad thm' 
t«l©..«c©.f# »piae@i. by a spestrqaaopie #s»m 
"bw tts«d pii0t0gj*apiiiiig ts  ^ •ap«efcra-# this 
lnatri»at Is a ©oastaat dl#"f.iatloa iastr^asat, tl3» ^rl»» 
l»«iag ©f typ«* 
fiiotoggm^m0 slssss* 
fli®' pl«.t#s 4Jus-«'<l w«r# If2?att#.a tad W®ifswj*lgiit paaeJaro* 
«atl© tej* plates a»A# fej Kmstmaa Eo^ak Ooap.«ay» 
plates a»v«io.i>@.ia in Ba«tm«a 
C» ©f Fi*ot©ln Syarolyuls 
ttariag ti»- ©ri®at«tl©B It wit® fotmd 
tlaafc mnA wmtm^trntm mmm% m&t b# mlXmwm.S, %# m&mm Im 
eonlsaet vltli mny mr a&rn'km, Wli®a t® eofifs»e% 
fchj&'-s® «s]p®-eS.«l.ly at tim 
twmm tli» «•»€ ©®i*k m ©•o.iisld.#r.afel® 
na/t#!*!®! wiil^ eb- gi»«atly imter-
f®F@s witli %im- ©f sasomt 
all wmmj$mntm 
vmwm #maia©«l. tmw Jmt .jp*l@r %« t&jeir ms« 
«a# •a©m-l'im€flr«s©#a%- s«3.@-©te^d» solid 
w#r# t» €tstili®€ w«.t#-r «iid 
Jmst xmrnm fflwia It musmmmmmJtj %o pwlfj 
ir#«g#at;.s, s,l»plc, wmm smffi©l©nfc 
%© !»#»&•*©• *11 flm©r#8e#«##» 
SlttBte mm tM# i*#«g©afcii Tis#d ««st to© rm 
©a «ft©to #xp#rtii©afe t© ibs-top# agalasfe l'la©jp#®©®a©® app«,«r« 
iag -fir©a wm&mtl^mrnm So»#wi»#. w&®a' aon»f lti«ir«se:#a% 
«r«: fell® l»3..itak slasiw a© 
@ppr#@is¥l» jflb©r&s#«b©#-«r 
1^5rol.y:8#<s. im fl«stes ©qmip.p©<i 
ml'tU ©1©®#!^ jfifct-img teat tiib# e©»€#aa#r» ias#rt#€ Int© 
«m^©k# ©f %lwe flii-sks# ffa® w®i*© to®ii'b»d ©^rsr @tjf 
ib«%fay@s «ii^  tl^  flr»t p«rt. @f fe&i •ii,%#sti©a w©f« 
©ffc©a t© pr#i»m% my 'feiemt #©©©9sp©sttl®m. ©f %]fa» 
'aB.€ls®©l.'r#4 pi'©%©ia® B©f©r@ » s®»pl# la tfefeeit ^©r flm©* 
•r®s©@a©® tl»® w^lmm %m mm^m fc© it® ialtiai 
v©l»i© wltfe €ts%.iM@d w»t#F wlaem »©a*v©l«%ll© «©!€ ©f b®8© 
wms f©r toy^©lfiils« W&®a v©latH# m©i#s war® 
ttm imltl®! *©.1»» wa® i»®.st©i»«d wifeM m©i€»' Cmr© 
w®» tmkmn %© prewnfe «»€ -©b«i»g«# ia eoii©#iit;r®%ion ©.f 
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xi 4  ^
* •* 
is m lia® fmetiom* ly #oiipia*liig finer#im-
irlileli mr® wmTj »#»k, aad w®img wi*:y dllmli® solm--
tloas, it 1® jjossttel® fe© ««!» ec«|>®i*lsoii# 
mt wskaowa ®one#«tr«ti#ias ©a t&ts Wli®a teaowa flmo-
i»@s©#iit e«mp©«ttAs ftr® 'fcli® •©<jae®al5P®ti-oa.s &mM hm 
t©rmia®4 B per e«nt ©f tl» wmXwBm tii tli« 
©mm# ®f wa®a %fels of dllmtioa 
.«ad eomp«2*isoB nlfchi teno*a st..«a€:ar€s ©f I©* eoae@»tira%ioii 
sad .jfliioi'««©@iioe- is 
Tlis a»fcliO'd its@€ to ©I* flm©r@s» 
la %Tm ®3gjei»l»#ats- la tills t^aS.® Im &m 
fnJ.lmmmt A .umalli ae©w«t#lj ffi®»jsiir©€ tolwa® 
©a® ee,| nf -^toipwn bjdrel^sat# ©i» pc»@t#l» #©2.mtloa is. 
•€limt:©€ t& XQ& mit 190 mm* €#pta€iBg ©a tia® sti^-^agtli ©f 
its 'flia®r@s^6in»e#» . #o-3.«ti0a is la a few3?@tt© 
«.»4. titrmfe®^ iat® .3,^-§ «e*. ©f --ilitit® a©l.^ (0#1 W H0i| aatil 
tte» itit#a®ity ®f' a^lmtioa la tli® WOO^mm* 
Jmt aat©la«-s tlmt of tlm »tiuBd,ai»d qnlmlm® %lsmir&fc© 
s03.iatloa-» ThUm stiia4ar€ qalnlm® s0lati©a is |»r«|>a3p@€ as 
followss w®igta, otet 0«02s®- g» -©f qmiaia# 'bl'sialfat# 
mud diss0l¥#- ta 0«g j| stilfiai*i& »©1A» Male# t© ©a# liter 
wltli thu® dilmt® .«ial.jfiir-ie »®ld» Aftar «ijcl»g, 
1#0 ©## ©#• tfeis solmtloa t© SOO e©# witto 0»S W #nilf»i»l© 
a© id# wlai® stmiiiaafd -il ?.! "k&m-p ftxp at l»»®t a w#©k and 
is ©msily dapli.e'Ht## By dllmtiag tfey© .st,r®ag«-i» <jiaimla« 
-4:.® • 
solmtiou.# TUm ©taadari, t« k#pt %m a SOO-cf®* 
timmk. Qlm mm & hj « s%0pp©i» wapp«# ia tla .foil* (Tim soltt-
tioa awst aot all©w(t<t to or ) 
. .S@iBpwia©a# -W# «itd@ ia 300~c## pfi*#3t flma&s 
wlil©li haw l3«*a. prftviomslf @30iala@€ f®r flii0i»#s#®ae#» Oali' 
aoa*»flmiN®s!@#at «i*» «s»d# All eonpmrlseas «i*# mad® 
Is ligiifc tw^m mm 'SvmTmm.&j Flti©i*&y 1«^ la m #«!?& room# 
.tla® tlmml €ll«tlm tli@ tatewa must fe.» a#«ar tlie sams 
woXwrn. mm %im ataad®r4 (.^00 ©«•,) tm ©r€«s» to g@it e©ii.iil.s!;«at 
e©Mp.ajpl.a«»».# All flftslcs ai*-® ,pl«e## ©a a ao»»fl.u®i*@se@afc 
l>lit#k tabl# 4wlfig e-eap-a i^s&as wifeii tlm sfc&n.da,r4» 
tpm ps ®f t%m .selmtiois ttse-a fw -©©®p®i*i#«sia mf.feet.s 
til® ^•siilt®! if «#liitlott l5®®0t»»s #lkmlla#, tl» i»®®ttlts 
sjr# mlwayS' lo*iip fcliaa wli#n fe#pfc «©i## •*las-r#jfor#all solna* 
tloaa a«s% fe# k#p% met# d»rtag tl»- ©«>aparl»©*i«» A ®Mftll 
#jcci#ss mt a#id dees a»fc ehaBg# tli# r®»ttlts, 'femt ®ti»oagly 
aeidl® salmfeioa.# «homld 
irj® #ol#r ®-f %li@: £l.«®r##^#a#« flt&m prot#ln l^ ^©lysi® 
la wm-pj a««rly tlj.# sam® «t# that ©f thy® ^mlala# felsialf«fe» 
sad littl# prmsti®#. tlfer«%.ioa wmlvmrn 
•&mi te# .r#«iiily ©'btm.lii®#* 
axtitmngb. ®.e© i^ra©y 1® aot ©laliao-d f©r fcmls ns'tliod 
of €#t®i»a.laliig tli® r«l.ati-w .®#m##a%.ratl.®aa- mf flm0i»©-,s@®iit 
mmt&rtml. in pi»©t«ias,it. it mmmt 'li# ©afc that 
• wm.l'mm mmm. '!»« i*@#€llf #*^ll®«t«)4* Bvmmttm r©«€iH.ga. ©an to® 
tm §,0 ««• 
©sglly teplleated' wltlain i.»0 #©• wtmm mh&n% 20 ©«» are 
in tM# %lt..ritti©ns» ffcils -anio'iiiits feo m veriatlon ©f S |>®f 
•©©at in til© fX^oreseeat vaXmes «,a r©.p©3?t«## 
Tim: -.^ ©.suats m® #kpr®ss©d «@ tim: alimtloa (ia liters) 
p&T graa 0f orlgisal r®%iaire'd to pro^me# tl4® »«»« 
fltiQf^sesft©® as turn standard .golntloa of Qnlnim® bls'ialfftt-®« 
B» Pi*«s®iit«ti<©a #f .aatft 
3.* f3.mqr«ais®a<s.# .&i sqlia w#t®.ina< 
Wli®a solid ^©%®tas mw^m mxwmi:nm€ la light, 
tii@f #xiiil3it a felttis&'-«l3tlt© flti©r«se®a©#. whleh appears t© 
to# tlwa Bwam all *fe©tli as to. e©l©p an€ lnt@»sity*. 
Xt •©onc#atr»t©d pp#t«.ln soltitlotts ar® ©vap®rat#<l -on glass 
slides^ ttas flmo.r#®eeae# appears to- to# tfe# s«»@ i»«g®rdl#®® 
of ttot# aelditf -©f tla®: s#lMittoa ffCta wM.©:fe. timj w#r# €#-
po»lt#€« -fliasj, g#l&ti» i»s- tim mmm& «#1©f©€ flti©r«»e«n©« 
wij©-tti@r tto« solid to® d#poslt@(il fr©m mtrntprnX,, aeldl© or-
s.-oliitio« pr®irid®4 tlMt bi'^&lysl-s i©, prewat@€ -diasplag 
%tm mwmpormttmm* 'ffeiat tti# fl.wr©s0-»»o# Is 
at#4 wltli tim prc»t©iii a»-d Rot dm# t& ads«rto©€ or ©eelmAsd 
«ftt©i»i*l 1.® gtowa toy tb© fast ttiat dialysis of pi*©t«ia 
penaloas against distilled waf®r for l«-ng pdfiod® of ti«® 
did aot r#.mov® aa iiff^r@-©l-alfel# «0mt of flii#:r©se#at material 
nor did It r®€*n5# ttoe «M®mt ®f fliior®se#at «at®i»lal forwta 
« si « 
tlmmm pro%#la8 mmrm Ais®, whrnn mBhrn^-, tfco© 
smftll «»0*ait of a®hi Is neltteei' flm©i*#,8©@a% la tli® 
soll^ . .state mar wi»@a dlss#lw-€ in Ailwt® aeld or 
"bss#* 
Wkmm prott«ia» mm €1#s®1.t®^ ia stF®ag iiltrle acM, 
d®stFi»©%lom tak#s pXm^m aai %'la#- r^sialttag soliatloa is oot • 
.l"lm©r#ii©«at in tli# visibl© r#gloa« 
to ^r©t©liis thmr-m Is a© 
-witlit tii® wmQvmt ©f Slvmwmmmmimm^ iadteating tlmt 
tl» aitrl© «©!€ ©«w«® a#strmti©a 
ffi®%«rla3. ®f t'toi- pr©%@ias» 
s«. f3..ti©:i*»#e#tt©« ••gajf .grofcqio jtelntioim.* 
fis© flmor#s©®m©# ©f prstdln solmtlob.® 1» im% int&ummm 
In ©olmtlea., fttrletm® prot«liiji MmMSMtt •& jfl.ii©3?#»©#Be# w&i©ii 
Is- »©a®irli«% »#f« gF»«» fcliita, tlwi ©f tto# 
pi'©t#ia* Pi*ofe«ia «©ltttio.ii« mis.# sli©« 8t3r©iag sitoserptioa of 
tit® lig&t mm thftt ©uly t'hlm Imymrm of oolm-
tl©-a a#xt t© tti# i»©iiS«t Xlglit apfN®®!? l'l.'Bt©i'®s©®at». S®«-
tb# -eattr© aoliatloa ®«d is » •«aif')&rs foi» 
.•all pr©t»la# «xa»t'a@€.. aoia a»-t«-pr©t®ia solmtious. f im©-
r#s©# -witM fell# sao# ©©lor ms a.lkmlia« a«t-ii.«pr®t®-iia solw-
filis fii0©r©#©®mt wat '^rlal la aot :r«ao"r®d 
hj #i.aly#ls mf tli® pro%®ia #oliitioa la e^H^dlon "bag® 
»*• ss «-
smsp©ad#<S la riaatting wmtrnw# l©£tiii@r is ifc r@-
tef di«ly#is fwom mltghtHj «.eld er alkalia® pjpo%®la 
solmtloas:* 
3* FXttor«8##me# fc^^olyze-€. prot®to.a> 
' hytsrolysls by feoillag sul^ s ©r ©ikaii©# «.a4 tli# a©.ti©n 
of pr«t#<jlytie #asy»®s. |ri.©i.^#a sm®li ©f tke pr®®@iifc 
availatei# iBfprMmfel.oa #a %im a.t.S'metw® mmA #o®p©»lt;ii3M. «f 
tla® pr€i%#-l.it»« Sia©# lVlmgs.h«i» mad #®Fsig3r^©#» {&€) fomnd 
tiiftt fell# &t g#.i«tla tiic5r#«®#€ ifcs , 
©tix©!* of- jb^^ l^yeis off v»i*i««s pr©t«tas ii«rr# 
%M mm %9 tlm ©arns® suad aatwr# ©Jf 
%tm- fl.a0r«s©©ii@##. 
It was foi®a€ tto»t *&#» prot«la# Ar« wltli 
®«sl^ 8-, til# ©f , a# »®*.sot®€ %j till® dllm-
tl#it fe© ]p#€«e® its iat#n&s.ty t# « safill, te-^wa 
Wtts gip»atly lis.ei?©fts«<i* 
a* H-y<aroly»iit tey liydrocfalgric a.©l.^» Wtoaia pr«t@las ar® 
toy eem^wm-trafc#® aydroeiiiorie aoid tlae-
of th» j»®s'mltxng is »msik#4 hj tto-
m»omt ©f ial f©r®»€ dwri-ag. tfcu® 
.tiy droits Is.* Bswewr, . wia.@a tills is i*®®©-¥®d toj fli-
ts*a.tio», wl»a tb# soltttiaa is diluted 
mmtmw vm.ti.1 tt Is tii# fiiaeres©:®*!,## .1® rwmSilf 
oto^ser*®-# la^ iiglifc* •$!»• mt tlMi 
m -
flXWrntms. wmimr&l ©f thm tnsol^tel® himln Is strong 
©noTagii to b« Qb»«rwd f» dlffma© dayllglit* Tlila n«or@S'-
c«n.e# always mppears gr«©nlsli-tolm« la aeld. @olmtl©a «nd 
so»»wliat mowm: §^mmn mnA not so latiema® %m bftsle solvitloio# 
Dtariag %tm. prmXlmln&T'f ©xp©rl«®at®, it m&m fom€ tb,at 
^arioiaa pTetmlmm ,gav« ttm mmm. fltioresaant 0oiof wtotea 
l3yd3*olyg#il ik»A tli«% .all mppmmx'm^ ii4t@ii##ly ,flmor©®e#iit» 
w^n tUm .aas'imts ©f f©btalnad dwlng 
iiydi»gi.j«i® of tlj#..®#  ^ proteins w#i«« oo»piijp«d, a«rk©d •yarl-' 
tttioa® w®r» €i-s©©ven»ea» it mmm tomiA tlmt tolood ribria 
.^€? tia»s- mm mxm'ik flm0F»a©#»e# as m alallar 
aiiomt ©f g«latin mr zmtu *li®ii kyar-olf«;.@d raid®!' tb© mmm&. 
&Kpmwtwmut&% #0iiiiitlo»s*. , Oimi. gram hlo^d f.itsjrin mimn 
hy-dfol.jze.^ wltii ©0a«#atr«.t®d lif^#®M.-©rie. aei4 -56 .hows 
r«qiiir#.s m dllwtloa ©f #0 llt#i»s t© i*©€iie© tM« intensity of. 
its r%\mrmmmmn&m t« tte«.t af tla# gt«iia.ar4 qwlnla® teistilfat© 
si5lMti©n «s#d| OH® graoa of g«l»tia ©r s«.i»,. wlitii ]^.dr©« 
lyji## ia « similar aanner., r#qnlr«s. m. AtXntt^m of oalj two 
liters t# pvmAm&-m tb© t«ia® iat#asitj of fl«or©s.c®.iie©»^ 
©tti#r, prot«^ina teair# .flm€3rres©#a©® w&lvmm imt^raieaiat® t*®-' 
twmmm. ge-latin aad 'tel.ood fiferl.a» 
•fabl©. I ®iiow» til® t%u&M'0mQmno® v&Xw&m of varl.ot3® j»ro-
t@ias «ft«r li^droly.@t§ far mrloms ^riodl# ©r tiw® *itM 
.coii6#ntrmt©jt ky fir ©calorie aeid* fk#»© ar# ®3tpr«®.s#€ 
aa til® ir©l»^, »eati«i»«ia in liters, to which ora© gr«a ©f tim 
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profc@ia »ii«t hm la pr®.^me.« fclwi. mm&U flmo— 
r@#:®®ae® •eoap.&ratol© ia iat«nslt^ t# fc&i®- standard 
bismlfat# solmtioa js^# pmr titer) t©-wliicsh all ©oa-
f»ttrts.«sas wmrm «-ad« us 4#®erib#€ 
• valmi&s giwa ia I «i*« mwerm^mm of' two or 
aor» ©l.©@@ly agreeing d®t#i*«iaatiomai* Th»rm dst« .slaow 
th«t til® flaorese#ii## of prot@la« i® gr®atlf iaereos#d toy 
aeta iijiroly®!® «i3i<J tta.mt bleod fltn-la is ®tt©M »or@ flMor##-
©©fit tlian 0tfc^r proteins after laardrolysis* Eeia and'g®la'«> 
tia mpoa iifir-olysl# witfa a©lii prodiws® luereasad. amomt 
of fl«or©a©®ae© to'ttt tM® iner#®®© is »«©li l®.ss ttoian tfcuat of 
oth#r pr©t#la®-» 
,1Ri® material present la tli« tiydrolys-ates whiela is r©» 
sp©a©ibl» for ti^ flttor«s©«a©# ©«a b© dlalyE@d tlMfoti^h 
eollodlon or parelaeat iB«^r«a©s» It- eaa b# aone®ntrmt®<l 
«s will b® »tiowa l.at«r. Sla©®- tii® la^^ol^^sates io »ot giv® 
a'posltli-# bitar©t t#st «ft©r-loag bolliag^j, tli# fliaor«s©«iit 
material prodae#<t ±m probably not a polypeptld* lader tii® 
oomaitions of lij«Srolf®is it is aot iife®lj tlaat p«ptids 
woMld remalii miifay#rolyE«dl to sccomt for th® Inerees#^ 
f liaor# s©#iio« • 
to* Hydrolysis witb. otiapr strong sieidso A ooaparlson 
of th® fltior©s®®iic® valtaes of eas©ln -wli@n bydrolymed witli 
variotaa strong aolds shows thftt li^droeblorie, i^relaloric,-
pbospliorle, mnA stalftspie «-el<i ©ams«8 iae.r#as®# flmor©8e#ae# 
of @as#tn diirlsg mnd tto-t altpte d&mtr^ys 
tim fibat tfe# ©f feit® altrl© aeid Is 
<i«»t]pa©.ftiv# mm4 m®% i«#aciiing: ti simwm bj tim fmet 
timt whmm miMm^ with e#ld altrie 
meld af®' J'.l.ia®,r®»©#at# ismt tJf la tli»" pfsaea#® &f fcMs 
aeid# ibli# jr.3.«®r«#«@a©» Is #estr0y»dL* 
tfci® «€t41sl©» aiti»ftfc#s to flm®re-s©#»t liy-dr©ijsat;<sa do@s 
®<ot lafelfeit tiaat tl»® 
<io®s n^t &mmme qn«m0hlmg* 
Wmbim If mh&m-m f%'m0wm-mmn&@' Tmlmtn ©f ©«s#tii wbmn 
fey 'wmTtmmm m%T&m^ »el€s mf thm 
Cit M)* fa.m©r#s#@;iae®. wml^m »3cpr©«-s«€ mm prewloumXj 
fii® mxw%mmA%l^xi J?#jr ltt&r®»s#€ -rala®® 
wtoi-n p®:r«fel©'3pl«,. pli@»pkofle., and .sairwls «©ids mjtm i2®@d 
as t© 1® ii©t ©l@mr« a©w®^#r., 
tte <amta aiio« t-teit %lm la©f®ms«d fl«©r@se«a.©@ valw of 
^#©-oi»a ®f^#r six feonrs l^drolfaia la 
liydr#®ml#i»t© m» p®reiil<©rie wl»m ©r i>lios-
pli^ri© »©i€ i« mmd ta l^y^©3.y»l«j,. thm-
valw# ©f emmmlm oaly afts-r how# ©f 
m©r®.» Timmm Uj&Qljml» periods, at wfaielfe e©aat®tit fliao» 
F®se#ae® vain#® €»bfe-ala«€, ##i^«.sp-oad r0i3®lily t© thm 
t±mm t© @aa@iia bydf-'Olysts mm 
mmmmw^mA fey %lm %i.wtw% trnrntm tm SeljaAdfe ffO) 
II,, Plmortsetset mlm§ ©f *s«ia alt#? 
I3|^ r©lyii« with mristtt it S aelds* 
•. " i • i . ©«• t 
Ii»l ©f a®ti i. 
t e&i#ia t .«®tl i 2 &• 6 hr.' II lbF» 24; !bi* hr.' 
%ip©elslffiri# ». IS II ti. *»*? •21 14: 
iitfie 1® W t # 0 i # © 
li im SS il m m II 
HtSipliorle l§ m f il 14 18 m- M 
ial&ri© 
1 
M IS- Sf Sf •4i m m 
pr©4me®,s mt pi?ot#lms as r«pl€lj 
mm sttJLfwt# mmiA ## «»# "fim r@3.ativ# fat#® 
of #f jpr#t«las la ti» pr#»#mQ» #r ©tlasr ttet#® 
B®t. mm 
mmmmtm, i% appear# tbet %h0 mmxSmvm 
sip# 0^ta.ls@€ ei»% wimm e^&mpXmtm ^^elysls 
la 0r€«r t© mate® 
©f idp#. mm% m^rn&mrnM #a -klBi 
.©f pwity #y pr#.iri»w px'etaia  ^ w«ri®ii« 
s««^l.«s mt fkm m^mm- wm^m -«©1^ l3|r«. 
#r©lly»i.»#. sfc® «r# gl.'r#a to tall# ifl* fk# 
&mm%M wmtmwm %& wliieli. mmm waafe#-!® m% SMm 
p&%n% #©!» %w# «#«k8« pmMl0^ •%mm&lm *»» p3p@p«r®a 
«fe©ortfibg- t«- ttoi ei-arto is)- aa€ &»# hmmm rm» 
%»«# %t»«# anim* 
•fcioa %y ftdiiitioa #f a«i€, :«r€ 
-€S.»t41S.«d mmtmm mftmw #«#&, fli« 
&mxm g«tl*%ta mmm m « ©on*' 
mt man mmm tuit* Wmm, In 
e®3.#^# e®iii i ma t& tto® 
mt tsf ) 21 
mmm m€ im€®t#«rtaii»S. orlglm Um% ®f g#©« m 
ia€tea$#'a tey its- *»*• m&lm  ^ mm€ test#. 
fafel® III,, mX-am of 
p*#t«iai^  iaris^ acid 
•|' stg'i ©one# i MSi0»#Qmef Wlws i.ffe«3r ' •I t 
«: t g* I I of t fort 



































































, The -result® fiirfeli«r ptsrlf l#8-tioii. of th.m 
ps?#p«r«fei-Oii« -do®® ;a®'t liafltaamo.® t-li®- iima-wiit .of fluo-
re»e#iie» ©btmlae-A :©» »,el<t 
*©ls «nd 5"©kiscte <&6) f&mtd thmt fl-w®i'®s©©.iie© #f 
was ia©F® RS©4 In tUm prm-mmncm ©f ox:yg®ii 
»ad wmm mlwmym Im-mm if li*-r«dlat«€ in t&# abs@ae© #f ©xyg©a» 
Im oi*:d©f d»-ta-i«-l»e thm- i»,f.lii@m©# •©3Kfg@B- mk tim pr^dne--
tloa of. flw&rmmmmnm awing m©ia mtr ©je- ' 
ol»«#d bj e«ri?yi«g o.at the -ticytlrelysis ia mm. »tmmspimT-m- of 
piMrlfl#  ^ -aitr^gem* ^mhX» IV glv#g th# fli3or®«e««®« . vulmes 
in, fch# pr«®#ag« aiid ates©oc®- ©f mlr dwiag in 
1PJi«.s« a«ta mhxm tliat «m©liiisioa ©f ©^g-en from tb® 
-h^^-©3lyiil# €©#« mat Imf'tfmm&m thm mmovmt of flmaFe-se-.eae© 
of ©.ft-sa.ta l^firQ3.y®at®s, and tfmt tlm fliior^seent «o-t-©rl&l-
pf0am©#-dl. %m ntmh%». to l^ag p#rlc»4» -of feoili»g i» -strong 
iiyaipoeh3.@ri© #eia.»-
Altteo.*%k «®ew«t# data w»r# aot A|, it was. fotmia 
th.mt tht# sidditt©n mf iiyAr©g#a •p#i*©ici<l© to tlie l^!tSr#I.ysiiig 
prot#-im« 'lii-# m©% fe'b® Of flmor©#* 
©©a®-# pr«»te©#4-, m&w dl# tim «.^ |ia.i%i©a o.f smuII ««©"«aats ^&t 
wstmlii© sluo cS-wriag .tey^oiysl® mm^mm %o lnf-lt»®n®® tlM® fltio-
r® »©-#»©.(§»• 
©• Ww&t&lsmtm with It is g-#»®rally a^r®®  ^
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- es *• 
Off tim pir-ot®l»s# £m*ing mlltalia# lij^olysla t.lisr« 
is eowplet# rmmmmlmmttom of tM# -amino ae^lds formed, mm well 
M» 4©strm«ttioa ©f eystin#. aa€ mrglaln©» A©ltf toy<lrolysls 
pr©d«3e®s -oaly allgMfc rae#ffiisafcioa of tbrn -miimo tt©lds ibttt 
destroys' ail of tb® ferjpt.-oplia»## Alkalln® k:yai'Olysls# on 
th0 0tla@r h»u4f, €#«» aofc %3?jpt©plian#-» 
yabl© ^  giv®» ®. si»bary ©f tto® aata iototainod hj ttm 
hy^olysts mf pr^tsiaa *ltfa ' fi*e • biw#t t&Bt 
wmm »j>pH#€ feo eoatpl®!:# ayttr^ol^sls l3.«d 
fcsk#a pla®# «ad tti.« Hoplcltts-€:©l« tost was «ppli®a to. show 
tli«% ti^ pt.©p3a».a© wmm net coaplefce'ly €©3ti»®y«€# 
Ttm H©pMms-0®l© fe#»t »«# .fr©.sS.tiir« QQ mil My^lrolysafc®®, 
«xe«jpt gelafcia, mv®m mftmr 36 immm toydip#ly-sis, .s:^©wl»g 
t,^mt mil &t thm wmm €#«ti*©y«d^ Ssl^tln 
.€©©# a©t giy# ft pestfei-'?® BesfpMlmm^C&lm t®«t* bltir#t 
test a^gati-r# wmrj ©..efly ia hy-dr©ljale of g®lif 
fcitt &n4 tolood fiterla., #3p#«l.«lly witlj tlm mtr&mgmr' allrsil.. 
C«s#ln. gl.ttt«a .m^m .»©r# ^®si»t«at t© «.lkalia# Ja^^olysls 
tlma ©!• fibrin} wifcb ttos w»ak«i* «lk«l,.la# soltttlona 
3xydrolysis 0f easeia *ss aat ©btaliw&d «t#ii affc©r 
S-6 Moiira "foolHag» 
®a©s# flwr##eett«# 'r&lmas d«r.lag. 
liyd^^lfs.ls ai*fi ».©% as Mgli a» fctos# ©btaiiwd dwlag aeld 
ef »Ba» p**ofe@..tas». a«lat.ia glws w«rj l®w 
flttor«s®#a©» vali»» wlbBm i itii©.r »®i€ ®r a.lkal.l Is as#il f &r 
fftlil® ft ?luor«®««a®« mtets, «f larisg Iffirolytis, 
' ""'"t"''' ' •' ^ f ' 'i'''Fliisrescerico -miues' ai''l«p''' 
I g«, • t of » Gt t «f I . hfimljuin fort 
Pr&t&iu • I ssroteia i allali t alisali i mltotli s S'iup,. hr. E4 lir»' 
— — 1 — -
§&s»te m 100 la®' ***^>«*«* I $ a f# u* 
i§ m „ m m I i i i f 
C&®«ta $ m mm O.i 1 4 i s urn 
fjawiji m m m t f s $ 
%§ m *« m !• $* .g» lit 
•ftferta «• w m w 1 i 8 It' 10* 
w . m mm m I* I# t# m 
I© im M m !• If i* 
m m 10 8 • •§» m !?• 
li m ^8 1© 1 i S m t* 
ttst 
— » 
its toty.ix*oa.jsls# -mimT pi»©%»i»s giv® Immm 
whmm. iiy<tf©iy®®a aucali tiiau wltm. str©!  ^
Af, gy^yelysls mmMTimrnm. W^m. profc#ins «« liyfir©'" 
3,y^©€ hf .©asfrn#®,. %h® ts m-©t laer®.as«a 
abOT® tia® 'fXxmwBrn'm-u&m &t ttm wa.ig«st«d prots-ln previde-d 
that actios is liiMfe£t®€# Wtmm. is 
g.lir# bmet-®-rl«l aetios awlag mnmj  ^ 'l^dpolysta %t» fliaor®®*-
e#ii©« fml.wii *r» Ixlgfa©!? tljaja wh®!* to«©fe®ri«l ftetloa i« In-
ti glws tki« f3ltt©-r®s#«be© to1t»s ©-f pro--
diap-lag ^€r©lf®la by tryp®la (paacremtla)# In. 
#xp©,ri»®ats,- j^ortieas ©f im 
2^0-®©*... .flasks wit-fa 1©0 eo.« ©f <llsfeHl«€ watitr# 
grm» ©I* pauseremtls--was aaa@€ ®ad ttm pM ad-
.t© -S^S wfWi solid s-odii*. &&Thoumt&^^* A mmmll 
mt *.&» a#<ie4 s3.®ttg wifcla to jfoi»at 
a Imj&w 0-v#i* fcla® to pwmwmmt ©i^ldatim baeterial 
a© t; lorn* flssks w#f« at 4O««NiS®0., 
tt t# MGrnB mt %li# iaei*«ti0®d f l«oi*®®eeae® 
la tii®s® h^di»©3.ys:#B was im pm^t t© ©etioa, 
mlmmm wimn mo&lvm f was •ad-isd t® tii© dig©®tloa aix-
few#s ia ^th&T #x,p#ria#nts,. thm flia©a?®.a®#a®# -ralms *©r« 
less m'timm nG riio^rid® mmm ad€@d# in. mm #3cp©rl» 
m&nt ttsing #»s#la# Qf" fl«oi*ld® wms 
a€d©<l to BBQ digest ion ©oatftitt.l3ag 50 g]tmsm 
of e«.s#ia, .Awing' an im©i^-ftti©tt. mt %feap«# wmmUm., 
s#l-»ti©a .glv@.s m atJp-o  ^ piak -^©©l^r wltH, p&®aolph.fciaal#la* 
m|««f i«risg -witli ttffsia 
"" •'' '• i ••••••'••'y'foi*j •• ' • •••; 
Kiail #f pro%#la. i miti Itrff'' ' ec^ 'feyj' '#5" W,'I'li''Idr, ^ #il" 
fati'ia' W- i: S 4 i 4 i 11 
ig| altwite m 1 I 1 1 I i $ S 
m I 4 s i s S 
i§ t 6 f S i 1 s m -
§i:l*itii m 1 S i 11 11 s It It 
§M%min m 1 i 4 4 i li ,:i.l 
fflatia i§ .1 t 1 2 4 4 i i 
I#im- i 1 s S i 1 10 11 
m.a.alg' § Q t § # 0 § illghfe' 
6-6 • 
f w l w  wmm #1 la e©iifcr©l flabk witb, 
tto »da®€ flnoirid#j|. tta.® jf|.«©i»@a#®a©#. irali^  3.3# 
w&em mm tml.vm.tm wmm mAAe^, %im valtMr-s- wmpm 
sfel# »s4 alwmys luigH^r ftoa mimm ,«*3tlort/afid ©xi-
iitttl&a. wmrm 6©a%r®ll@4* . Th»M fclie s©di-i» f €®«® 
ao-t iBlilbit til® fluoreseene® la #iicwa "by tfee f«et that 
mhmm to pri0t#ia Mj-^olysat®» it €©®s mot «.liaag# tfe® 
fl.«0ip-as##ae# istemsity 01* ©0j.#r* 
flam .0Jt ©3£pajrim#ttts m«lag protein dlg##tioa 
wttU pmpmln. hj twypmlm aigestioa ar® gi¥@tt ia 
"flXm %n tb©s# ©jipsrii^mts, lO gFaa® 
i€x) ©©• »&%©!»,^ ant 1 g1p®» #f iV:mBmWm} 
wmw-m silx@d an€ ®ao«gfei feydroeiilorle «©.ld a(tde€ t® 
predm® fi^«© nelditj aa la#ieat®4. by Topf@r*s r®ag@at.« 
fli# fl««k» w«r® at 40-^4®%# aad k»pt aeia -bj 
th®. «4€tti©m #f iBw&mt -©f €ilmte 
©iilsri:© aei# t« predion fap®# a©i#itf» tft#r ttm pspsla 
digest lorn h«t€ hm&om& ®©n®t«at, ,»»»®w©€ by tfe® Sorensen 
titrmtiott *®tk©«,, 1 graa of psa»3r#«t.i» wsd «€d@€ nmd tiwi 
pU t# s«js *iti4 #'©islwi &f«ar@.xl<a© mad tin® iiacbb®-
ti.©a eoiatl.a*»ed« F«F»tli#r €lg#afcloa m&WE>wm&. wTmn pmn&wmm.tilm 
was ®idl:d«d, »ii #1a©Tiii toy t  ^Soreaasn titration »®tfe©d of 
a^asisartag tlj# *i»iao aitrogsm ot tteMi digestloa alx-
ttHp#* thm hltmU #la®w«# s3.%te.t Jfl«©r®««©«©# of ttoi® 
mm% mm% #ai4% mm% mm% • •4 Q mm l^i 
•t f f 
• .-.li 
f f S 
J- • 
t t m mdmw ' 
f 1 1 t 1 1 t t 01 
f 1 t 1 I '1 % 1 m np l^j 
t 1 « 1 1 1 t t m 
002 gil •fl^  tt •m m •at| gsf •ail gi. f, i »« f#f« t 
tji:o4: i|«i:|©ap^ Hfi 
1 1
 lao^ t|8iS|0api:i| srsdsa t •t i 3i2i4np mvqm tJdafi 1 1 
#|s^tcafjii i©' i0r|m aocsisawo-ttti *111 
wmmnltm mt eMzjm& prstsias ImAlomtm 
tiiftt. t.to#r# is ©alf & sa,tg.fet ta©i»®a@« 1» fXn&T&mmmnQm 
wmlvmm ©f . dwla^. #asy»atS© pp©« 
vid®-d thi&t mm& -ar® Inliitotted* 
fhi© fa^et fclist kydrolyml# Mud tftkea plac© atjeriisg thm 
mnzjm& dlg©-stion is ahfmm T&y Wm l*nei?o«»©4 mminet aitf»og.«ii 
as #«'fe®jp»ia©« hy tlx# s«r®as#-a tifrmtlom-metlioil# Tim data • 
« r «  g l w a  l a ' V I I J #  
fh# la Ifafel®' VIII ar« mm mllllgraMS of 
amitto nlt»'og#ii iwr grw ©f <9i?lgiaa3.. prot®la:« 
' rn.m witb m®»te:ie . «qi€l% w#ftk &olda imwm not 
' h m m n - w s # €  f d i *  ^ I r ^ l y s l #  # 1 *  p r # t # l i i s #  ' S e l l a s k i r  
mm€ Bmm i^Mew {'tO-l »s®€ aiaeral ttelds as w©!! -sts 
®©#tl© a©W«ad ©!*!««€ that at high. eo«pl#t« 
hjdrcflxsl# -ot prot^la® ©©tald ;te» ©b%aln©€ »itfeG«t ^h0 forwft* 
tioa wUmm a:e@tle- »©!€ 'nas 'Wsed# 
Aecordlug to atttiaor® tto# tl»« e©Bpl®t® 
liy-'drolysl#. nitli ®e»%l« .»@i.d !.» «%©Tyifc six boTor® at m t®»p«rs-
tur® -or a.s0®c# 
Is «tt®mptl»g t0 feydr©lys« pi*©t®in:« wttU ®e®tle 
it mmm- f#mdl tii*t attt'&^elavlag ems# la wttia glaelal a©«tl« 
aei«l for «igh.t U©w® at IS lbs# .pr«ssw® 4-l€ not to-riag 
afeottt appr#©£»bl# &jdi»oly«i:sf a gelstiitoias rssldti® w&m left 
»ft«.r «^»la. tr«:atiwfriit mnd gaw «. poaltiv# blw»®t 
la ©tliej' «-xp«^Fl,wiats, pf©t«ija® •«#»• to-oil#d witfei 
faW« Till* tote# aitr©g®a «f. tit 'torimg @a$^« 
wtth ftpte «4 cp»emtia}, 
" |/'"' i.» " I"'' 'Mim W^ogm ®to;ggt 
Protfts 1: KrT'W lir» 
m %s S.f S.1'' s.a If.f ma. fi.4' •• g.l.|. • 
fibris w M 4.S ia- 04' Si.f 1S*I' 20.4 li.0 •• • 
m 4.1 i^S 5.0 us • : l«.,t 1 
It I.J 2»u I.S . 4.S ns. us • l«.S is.t s 
i^TPS'lii ** &t t!iii afl;#r 132 hmrn* 
m • 
gl»©lsl m&lA f©r &m loBg as 72 feows witlb-omt pr©.dm©-
lag 0©«pl®t@ ta^dX'Olysis.f 
f*lsa:t %li® flm©r®s«#a©® ©f tl» 1# greatly tn-
ereas## diarlng betltog w^th m©#tl© ®el€'t-» mhmim by th® 
data la XX* 
»b»tt ii##4;t-© ©eia. Is b©il«d Im tiim mh&mmnm- of •®al«# 
acids ©r prot#!!! ifc imt hm^mm fliJion»«ge#a%» Wla©m 
«#€#€• t# .jriiaj©r«®©®at. #bt«tb@d"fey ®'b,r®-w® s®14 
lijdap l^ysl#, ae®tl@ «©!€ .€«@# n.#t tke e©l©r of fluo-
rmmmmnmrn now its. drntm ©jp Tmhlm IX iadieat® 
tb«t fell® :flttoiP«»eeit©# of prot#ins is gr#&tly lneF«as©.d la 
tk® pr«s#»©# ©f b©illbg ae»ti© a©l#.* tomt eors-tant lysltt©.® " 
wmwm- nm% #tot;alae€ «M©a l50tle# fmr S6. h.©ws« Otls®i» ®xp©f l-
ttslag ite#tl© a©l€ «tnd feolliag for as lofig as ?E 
tmwpm €ld mot piNjdw®# eoastaat flmo3P#®e®ac© -ralties, noi* 
e:oittpi©t« ta^drolysis* 
. alfebjd'm l^i ii.mmn.tl'fefitlv#' ms^m las-king,. wo«l and hall? 
«l#o gl"t« Mg'la flmor#®##.!!©# valms wimm toe-lied In a©©tle 
aeid ©alj m mmmll ««omfe ©f fcli# protein «at@-3pl&l 
dls8©lv®»» la mddlttoa, tim ©al©r ©f fcl» riti©i*«se®ao« is 
mimtk »o.r© tola® t^l»a. «b#tt mlmmTml «el4s ar« w»-«d in. 
.iaydjrolyela.# -ffai#-!*© mrm n& jtltioreseemee 
'¥alia»-® r©y tta# wUmm twmmtmM wltJi «c®tie 
aol  ^ «® tm •fete® «as# wlfcfct atr®«g lj|'€r®lys,ls«. Whsn 
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f i l l  I  S 3 •? © «s  ^ j j 
- ft • 
ii,©i€, 'wmX'mm «r© tM# ssia® mm i»t»a 
^€r@s-Mt#ri0 Is m®@'€ . %'km 
Wli#a ft i^a Is witfe wmtno 
•mnmm %m, mmnj 1Rfe8p#0»lu#, ti^p^©p1feaa«' »a# 
plta^mjlaliaala® wlifea 'la®!!®# la glmelal ae«%l© ael# p#©<am®# 
atr i^lg flWiipmMmm&m &t m. torlglit ifjlit®. -#ei©r-»' igjsttis®, 
.a«p«fti© &®id^ «rg.iala«, prelim®» eyntta^ ©r Mstitia# 
ar# la thXm wm^twm &mXj sligltt ojf tfa© 
«im©' e®l©r fiima,: ait#%4# a®i.€ t© r©aet 
wifeli -fctoit «ail.ao -««:ld» feliaii €#©11 strong, ffli»ral 
••feitcfe only wlt;li. ptopliam©.» 
4« #f' mgti&q #eia8:< 
da%m ©btaifi©# itn liyfe@l.ysi# ®f pr©t«iii» sla©w 
tliftfc S0la mwd. g#la%ia fysea tTm- ©fimw pr®t»4]a« la 
pr©€m#ti®B mt fi'moitmmmmm&m Aw^tm-g with 
aei#s».- t*® .p-r#!!#!.!!® mm ta« mmXj ©n®# whlcfe mm 
a#fti6l#-a% la iryptopteaae* Altte#«tg& tw# pt»#%©ias 
•fty# ta m-Wmw mm%n<o %vfp%&ph.mmm is -atessmt 
. f l^» .s'laggssit tltmfc p#^^«ps trypt®flitgai® 
its. .€®ri*atlv«» «r» i*©sponsibl». |#r t&@ jr3L«,©i»«fi(e«a©© pro-
dmetlom diatiiag •.ii^ ar#3.3rsl»» in ftitdi^ ioaij mXwa&m trypto-
©#a%#at -mt %i®## fiferla' is knowa t© Mgli&i' tihau 
»©st #ifcla©-r pwmtmlmm m&&. »!»©« tm.®: pr'©%®lb glv@a mds'© 
awia® •«©!€ tli# r©lati©iislaip mt 
trypfe#S>^m® fe® prodwtiom i» fwtlieF a'a^-g#®t®d-# 
- fs' 
fafel® X. tim %wjw%opimwm- ^ontmrnt mt fcb.® 
proteins ia fclils lair»s%ig«ti#a mm ©tetala©d 
tu# -and f3l»©3r@a@#a®# vmliae# ©jt tb»s« sai» 
f.r©t;#i»s ©©»pl«t« a©l€ It is- b#©aw© 
mf lB«<i@<iiMt-# ffi©%iio€« 0f tryptcfpbarae- d:@t#.i*»l'iiittl©a tliat 
•ftlms fr0M til® lit«rat;«r# «r» in a.fct«aptittg t& 
mmm tUm aatto^d r@©.«m%l.y. %y imiliwn @t al« <78|, 
1%. •»#« foiiaii tliftt r^^oditettole wli»s ©oiaia lb# ©bt«i»®d 
fw fli© %rypteplia»# ©f ©a»©ln, fltj-rla aa-d ©gg 
bafc wUmn ii.ppli#€ to feli# proteins tlx# wmth<&<S. 
was w#l#ss* ttj® ©#-i®r , tu ©as©# nfts po©i» 
aa-d o-f •vajplmbl# s-fe«#.»s #f bl-n# met %im% ee^wat# comparisomii 
w®r« tmp&^mmlhXm* -mi# wsfeliod glv@.af ® fer|rp%#pa«ii® montmnt 
©r s'^4 j»-r e«n% r-qi* fitor-la, 1*s per c«at f©r «gg wOMmatm 
with, m ©f S*g p®r ©©at trnw ®«s@ia* am^mfcg 
&® Im wttb. tUm a©e#pfc«€ mla«s fw pi*©fe«ims, 
Z 
Tryp-topliMi® ©oat#at -and 
wa1w^& &t .pr#t-«i»s aft:#r neld 
" " # ® r ' ' ' e # s ' ' r a l ' o ® s  
tryptophan® aftgir e#tdl fay^elysta 
Fibrin ihXornm S.4 m 
m&tr x*B m 
wmi>% 1.-8 as. 
QlvMmmiM m 
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fftbl©- :i» ... COmtlamd) 
Fr#%@la . , 
• P®r 
m£%mT mel-a. ter^ralysta 
Egg alls«Mt» i.a 
mirnmrn 3.*-3L SI 
2# In ©•t 2 
Qelatla O.#©-' • t 
val,t»s tor tla® tryptophaa# of thm proteins 
wmTm %:li0s« giv@s hj Seteaidt (f0) a,ii€ ®t al* C^l) end 
ai*# v«'l.m©« %-^a®#. on mmwrnipml. s«tfeo€s &f dete-F" 
«l:amtl®wt,# ttee eo.ri*-®J.atI©ii of tfjiJ^opSias© e®atent 
aad f l.'woi^^ceac® Is m&t geed., it «»sfc. to# %hm% 
%rfpt:<&.pimmm .«r#. a®t msd timt 
mrm m©t 
tmmmp %li# mgli mMO. x©w .fl«0r« ©««»©# irmX-mm #«irf##p®ad t® 
t-h» falgli. mnd I©w fci»yp-t@plyita# ©«at.®at.»-
•fim amis© w®!*® mmmtmrn^. tor la 1bl»® 
#«il« Stat# mm mm Aa -@#1 .^, •»»# l>tts£# 
la ©r##  ^ t« ©a jrim#F®s.e®tte® of 
pr©t#la®, *f,l» It awiao acjltfs mxmmlmeA &rm. 
Ci-Alsnla® 1-Lys.la© pt«r«fc@ 
dw-AFglaim# «m#liy4i»'0©iilertd#. dl-*©thloniii« 
1-Asperti© aeist dl-Fhenylal«»itt« 
l-cystift# 1-pr©3.1n# 
gly«iln#: . €s.-3«pia# 
- m 
a-Glu%a»le 
1-Hlstldla# •difey-^oeiil.©!'!#© i«ff»yptopliaa®. 
. l-Hy tSi*©xyi»3*©a. iae l^fyros Is® 
• • ai-t«ia©l»» 
In tii®: s.©lia for»,. -mottm %l» amia© «elds #3E«ai»#d 
#iio*®a aay vlslljl# jflmoipeseiiae# 1» llgiit# also 
wimu ®mm$.wmA in aetd #r ImS'l# aolmfeloa noa® ®x-
f i n  t t i ©  Q o a e # a t r a t i o a s  w s ® t f  i B Q  » g «  p ® i P  
e©»-|# Hdw&w.r,. wlien- boil## im MQ .psf tsmnt |ij{|3P©«slalor-ie 
a© id for m. mhmrt %i»© tapyptopli®ja® siiow®<a soia®. flihoreiseene® 
fch® m&wm eol#r a® thut ©bfeai3tt»4 fr&m protsia lysis, 
aa»®ly,. ibli»©»gi»##n# fryptmpkimmm' was tii® oaly imia© a© id 
wliisii gav# .fli»@r#s#©se» ia li©t l^')ir<©eto,l0aE»io a©i€ 
.solmtioja* .h®w@f©r, fcli© intensity «r flw-
rmmmnQm- Is 'tmifc# w««k» 
4 of mil tim- a®lao a©!#® avallatele tooll@d withi, 
ijyflro#M.©-3Pi# »ei€ stows fltt®r«s®#ae® mt mmm ©olor as 
timt trom pF#%@.laii, fewfe feto© iat«ttsity I# -mwf mx^h. less* 
tyyptop-.touftn« nas o«itt»d fr0« tMs aaiao «©idl «ixt;t3sr® 
#t3f-iiig bO'iliag witH .liydroeliiorle n© fltj©i»«.s©#a©« a®-
wlop®<l. fli'tts,. it ®pp®ftrs tliat of th# 19 waino aelds 
only tryptopliaa® la ®®^©bl® of pr-oAw&tmg fliaDr«s>-
©©n©# • tto@ comditiotts -of protela lty<ai'olysis# 
Iftotti mmmh &t tli© fcestdd salae a®ids was addea t© g:«lm--
•till €ttring s,ei^  ^drolysis., flti©i*#se#tte© was ©b-
taitt## oaly wli@a twjpt-mpimmm m&» a€d#€« ©ffsct &t 
try:ptopfeaa© i^Aditlon to s©itt mm€ ©««#lia a^lng 
a® 14 «ad aitealina Is mimmm by t&« data &f 
fatal® Xl». 
fla.®s« dat® mtkmm %M».t twy^t'Qpimm «t^€itl©a 
###.» aofc ©limng© ttat« mm-wmt mt tl-mwmm&mmmm formed. cHaring 
®®i€ ©r allEallii® tef^©iy«is,- Oa tb® .feaad, "wli®a «dd©d 
to tli« twyptopUmwrn fiof i©leiat zmtm or g®lati», . tb© 
jFliuo.i'®®®#^©# TOl.mss of* tlifts© proteias ar® greatly i»er«as«€ 
fiwrlttg. «©id Ixydrolfsls* ©laplog aikstllae Ih^^olysl©, added 
trypfco'pfeaa# d#®.® lao-t fcljn mmo-mtt mf 
S.I110® ti»ypt©p&ai» greatly la<sF@as©m ttm rimo-
r©®e®ne# €iaring sold l^jdr^lysis »aA sin©# ferypt©pli®a@ 
Is #tstiPoy«4 «sd®i?;, ©oa€ltiott®, ttm fluor®®-* 
0©tte# @f aaM-']^#r®3.fs#€ .pF©%@l»s i» preteabJly to fcFfp-
toplfcaa® 
aarv®.y aad lotosoa (35) li«v# siiowa fclist tryptcrpliaa© 
b® 'r#a€tly ©©awFted t® & liig,ttly flia«jr0S©#iit alfemletd 
dtaraaa) by olM ©3£i€mti©:a of %im- tspyptopfeaae-aoetmltfeliyd® 
»d44feloja ©omft#«a4* Kw#v®r# wto»a s.f'attoatle liarfflmn is addled 
t# pF©t#i» iiy#r©ljsat®s, it ©.«a b© toy ex­
traction whletoi -fiisfts not riiae-r© tlM flttoi»«»e©at. aftterial 
formed tla® protein® d-ypplag .toydrolysis# als©, tli® 
jr.lmo!r»se«at material fi*#« pfot#ias €o®s »©t faav« tto® 
pliyslol^gical «.@tl©a ©r tli« ayatltotle th# 
flw©i'#«e#«e# ol* t}» tw© «F® Qwit-e siailar ia «0l©r# It is 
>7 ^  • 
m #» 









| i  
1 
• ^
p ® j 
os 
•TT 
S I  »p4 
. i ?  fefi o «es 
I? 
©«• # 
m -m mm 
» f «s» i 
m: *4 m 
& ^ u 
s a s ' 
:| m s n U ^ ^ ^ m ^ m ^ •*'•••"• .3r^ li^W' F'"# wm-,-
»hf' -t m m m «#• -ei 
'•#»< e« 
.»-* «s  ^
1 e .d'  ^
i i i i § § i i i i i i i  
.»4- .f«l- r-l ft »-4. -mt- '9>4 »«# mt _ 
#<-»» ««* ,*-> "w *-«* .,-1^  IT-*. s 
^ w - ^ m m n M M w m w M 
^ m 04 m m m m ^ •*»»» *i»»» •"*«|* •»««# •»-»» . •%«*• •»s»i»- Sw*^ •s-f* 
g  g  g  1 1  g  1  i  g  g  8  i  1
-fhf- « *# § •#*! 
•  « • • • »  • • • •  
•<© © © -  ^ o o © o © o •€>• o 
S S • S S S- • B E S 
-f^' '^r^' •in -r^- ir^. 
m & 
I 'I I I I I I I J J 5 
4 ^ ^ 4 ^ 4 4 J J 4 S S i 
f a « « . « s i a 5 j-  ^ 5 
78 -
eoiielm<i©d that ttoia oxliatioa proiSttst ©f trypt#plit«a@ ©aanot 
b# r-mmp^nmlhlm t&r %1m ttu&rmm&mmGB »f liy<troXfi:®€ 
prot#l.iis« 
It ts wmXl toowtt tlaat vitamisis mwe to. 
eompl,«t#ly twm& thm protelas and tlutt vltawlns d®-
e©»l?o#« readily t# fora tol«0«fla®r#s@®at prodmcts* fbaa?®-
&t «4d#d wl%mmi.ns on tia# fi«o.r#.ae#ae@ €w« 
l«.g «©l€ ls,f4r©.l.yst#- wms t*b@n wttmrntn ®ja€ 
la©t©fi«L^ia &4ti#d to g®l.«tla ia amGisat® gi»«at#i? than 
©rdifiarily fowid ia tiiia pfot®ia, tlier® w&a oaly s wry 
sllgbt la©.rea«# ia tk# fltt»r©8«®ae# velii® of g©latia.» 
flxBs,. wimu § will.igi*«ms &t vitmrniu &nd 2 miJXigrmmm ©r 
laet#flaviB wmr» «dd#€ t© S ©f gmlmttn d:wiiag 
^©lysla. la 100 ©f t5 p®r «»at j^€i?'Oeiil©yle'aeid, ttm 
vmlm# ©f tM®' g®l.&tia was from 1 
«;to»a a0 iritaaia. aMitlom was t© .a mlu® &t 5# la»l®A 
ye»e.t gs^# « a»iii«wi fl«or#s©#ae@ valt  ^ ©r BO dwiag aeid 
lajdP'0lyaJL»* laSieatisg tiist vltaaalns ©f tii® B-eompl®:* dQ 
a©t eatis# gi*®atlf. ia@r#as«d .fl»sy#s©«ji.6«» 
411©x«a, a ©oap^mad ©l#s«lj to lmet©fla¥iii, 
is flwof»«se®at ia *eid s«liitioa» It-s e#l@r of fluoreseonc# 
is similar to tfi«.t ojT liydrolj#®?! protein* H©w®-^e,r, its 
is readily with a«reupic o.liloFld© and 
it glwrnm A positiv@ aw©xtd© t©»t* FI»or#se«at pr0t«in 
Uy&x'oljB&trmm aa4 eoneeatr'at©  ^ m«t©rl«l from 
thsra i© not gl-v# a i8«r@.3ci.d@ 1;#gt nor is tli#ir fImoreseeaee 
.^laenelmd toy a©r®«rle 
s# -gtaaln' fa^matelon &m& f 3>iiore8##a^#» 
#©rt;R®i* mt «!• {SS) .liav® mhawm th.&t tyy|>tjopfeAa® aad as 
mldeatlfi«ii a©astita©at of pretslsa reacts to form felK® 
"blaek ia.s-43lmfel.« mmtn obtaiaed wbi®a pr©%#iae a^e tafdrolysftis 
ia string a©ias» ftoes® hta« »ot »atloa©€ or dealt 
with fctoe f3.t«s»5»©s#e»e® of or of thm prot«ia feydrol^ -
sates• 
fh® tlVL&v&mrn&nQm ©f inaolutol© l>la©k ^taiain la not 
reedliij €®te0t©d, but when, fcliis material is aissolwd 1» 
soditaa l^ dr0.xia» it exhibits a ii#®lc green fImor^sceiac®. 
fhos© pfotsia lijdroifsat©® wiiteli sliow tim BtTongmmt flao-
reseeae# sis© ap© tli® a»i?lc©st la eolai*# . Ia gelatin and 
E©ia liy^oly-sates^ *^#1*© tim coloi* is .oaly light brown eo«-
pa:r'-#d t© til# Islnc " e«loi» of oVhrn-w prot®ia to.yai»6ljse.t©®, 
tin© f lmr'®s©«n.c® Is wemkmv as laas b««ri shown sbo'v#* 
Ta« «ff#et on fltioregcfme® -vrIu©® of :pi»«v«mtlag 
foraatioii, fey tla# cowiaon ffl©tfa04 ©f addlag staano-ws clilorid® 
dwing: hjdrolysis, is »Jio»n S.34 f&bl# XII» Wben stannous 
©lilorid© Is added In »tafri©l©.at qiA®.*xt,ltle» to prevaat h,i3fflin 
foraatloa, t}m teydpelysmtea a. light Iji'owa color bmt 
no iasoliabl® material r#m»la«» 
Mlw: III, flmmmmm mimM ©f hydrolytif-
la tfe#  ^
' ' i g, '' "i" g« '""'v ' " 'mk 
• f fwttlii i snols » sci • t nftyr ^ jrelysii fm. .• 
ivottia i ttbti i am®| t ceosw3»? 'li ar* 
ets®Ja • 10 ©• 3.00 *» •|i M m 2i 
GMtiil Ml 1 100 i m 10 m 
ifal#a • i § 100 •• w $$ tf M 
^i@a i 4 100 "S» IS If is 
nwiu S $ m' m 'ss 'Si 
HWii' S 4 im if MB Si Si 
data tfeat th0 prswattoa mt fe«aia 
f»r»afcioa by stsamoms: fbm aacnoat of jflno-
r©8:©#ii©® forsatd dwlog a©ld %mt €o©s tscst €so«-
pl«t«lf d#steoy tb# emmsiag fl-aor#8©©a©#, 
It pr©v«ats tfe© f©Fa«ti©a. #f bip®ii».ishi-bl.insk a«lmalu ©f 
liiaiiln# St-aiaaoas elil©i*id@ €©@.s 3a©t wltii- no-i? dl-
miBisli %'hi® amoiait of flwr#s@®u.@® ©f li^-droljsat@s, mm is 
mimmm fey fmmt t%&t tli# a€€iti©a ©f l,«rg« • asomt.p ot 
sti«»ia©tis -©lilefld® t© th»- ltjaF-oly»»t«s «ti.ioh. ar® I'lmoreseeat 
does Staanoms efaio-ri4® %oil,@d witli iiytSjpo-
e&i.©ri.o a-ei€ i» »o%. f 2.«or«a©#afc* 
sortm#r aad eulja (25) pr®d«s«€ itomlag laj addiog trypt»« 
phaa® t® 1b bydr©eli3.#i»t© seid htatia pro--
la tMs ts oal^  wry allgfefely f*lme3?®se@iit wtaea 
fch® «©ii®#a:trstioa &t th® a@.ld t.#' tmpt fe«4-0w lO-lS p#r c®iifc» 
wlfcht .*0r# o#ae#atf»t«a «©id, tli® solmtloas. »wm mm&h. d»3pk#r 
•mxiA ftlfcrat-©.-® fr©a felt# r«si>^«l mf t.b© liisolial3.1® Mafcerlstl 
8j»@ *#pf sfcFoagly riii©r#@#©at» If ».e«%ml€«bf*d® is ad4@d 
t© gslatia ia ®©n©«at.ra%®€ la^di»®e.lii©ri© 
acid, m ia©3r©as@ ia tim flu#r#a<sTO®« is i*ot#d» 
How©*#?, *li®m i6©#taM0hijd« is ia ©ott#©mtriit®€ ^aro» 
an id# or ®ir®a i» 10 p@F ©#m% ft® id, mtTom^Xj flm®-
asititloms «r@ ©bt®la@€«. flii©i»©#®«a:o® ©f tl»&s» 
#olta.fci®as i» v®i*y ia eo.l.@i* fc© fctiat fra®- fefdi»oa.ya@#. 
pfiitttlaa. pTmv&ntm %ttes ia«t«i«itt®ti©ii #f protein 
,e#no#« 
- BB 
Wima. mwm wi.t^  «©id, 
a bliai*flm©^®s<3i#at e^^pomfia 'this rm» 
ttot- n«or®s©®«% »iat#rt«l trem pwGtmlnm Im Its ajft-
Bteiirset^risti©® ©a ©art-fc!., «ad also ifcs 
ebtiagft la fliKS|f#.s©«ot tto® pi %m Bmtfi 
mf t.|»s«: •©#»p©m€s: iXwMwm-m^m %,m. featsle .solm-
%l©n» a»-t la H<ew«T®F, tfe® la 
eolw Is a©t sbttpp »®i*- €#fc®et##» -Of fcli# 
®l®-r®)a »alai» teste# jP©  ^ Jflm#r«s#«m©e pip©<tmeti©n wltb 
gi-«i®.©s@. to. a,0l€* trypt€ipto.ma» .«»4i tyro#iB® mewm %im only 
#a@s gaw ®®«p©m€s» ©tij®r 
«lao »«ii#s w«r® glmtaittl® aem# t}me»#on,iii«, 
pli@ayl«,i,*aia«, -mjmttm  ^ mmpmt%tm ®#ld, .glyelm® »a€ 
idpglnia#* Slx-t^ attes ©f #a«i3. of t^ s# »a.l»# m&Ms 
w&m AM'm& %m i la -S0 #©«. #f li^ di»#elil©Fl© 
»eld t&w slst hm^m* *3.1 mt tfe». a;®a.«tioM • w®r# 
€aFk hw&mm la aad .allglitly'y«'ll#wi8li<»to#wa t1vmwmm:»-
B«at» 0.1ii©#8# -iuaa m#l€, •itte m& ®mlno a©14 mmm &lm& 
Aark "hwrntm la ©©3..©r aast aXlgMtly y®;1.3.©wlsfe-fei»#iKa. fiiter®#-
©#at« • ©aly t^s# #®«titi»iiag . tyrosIb® or 
trypt®p&a®» r#ibals®«s. t© se-rsrml. 
liter®# It WR.® ®stlaat®€ tliat tit© aa^^t ©f fl'tt©r©s.-©.#n©® 
pr®di«i#€ wltb «a€ tyr«sl» #r trypt©pJi»n® wa,® 
tl*# «it»0 aa ®bt«la®d fr#» mmm ,frw ©f ©gg 
mr :glmt©a« 
m #5 
l»®#a t® b# 
mmmmttArnA -mttu asltolas la w^nlmml orgmmlmm iW}m 
1% %m wmlX teowa %ti&t tyr©s-la« «€ tyyptop^n#- «i?e tb© ©al|F 
•saiB® «el-€» lair#lv©<l %.m tm 
twr©* Mm'vmvmr, m'rnm tptmmiMrnm ®f Jmi#« wa# sl3L®w®4 
t© m®t «aa feyrasia# . im 8#l.utlott#» tli®-
l5-f©wa wmm w««lia.y <%!«»).• 
Jkttmmptm tm wmmmvm tim mmtmwtmt twmm pT&* 
%minm tlielF s0l.mfct©»s *gmia®% dimtlJl##'wa%®r', 
msiag ©.©,3..1#€i0a ©jt' «#]?«• -wmu^cessfml.* 
fli» tlmtrmmmmmt nafeerial ta mmt €l,»3.yz@d fW'&m nemfefal, 
feftsle, mt it#l€ Mmlysls ©,f pr#t#iJtt 
iiy^©lfSftt«».p ©s fei» &tfmr T&mmdp i*®»ir#s tM# 
fro* fek# ^ •drolyaat# 4mm m a#t s©p®fmt# tt 
«»lia© «#l#s »3.s© €lft3.ys«» 
Wbmm pr©t®i.ms «r# ©mlfc## #«t mf m&lm^X&m. *ltto .««i0mlw. 
•©r mmg&mlvm tli# *m#li sr® fr#@ f^om pf©-
t#itt mrm n&% thmrmmmmntm •'Rsi fl«©ir#-»©«at a®t©i»iiil Is tlims 
sfecwa t© %« mm&'&ml'f feoi«d t© tM® w&rMmpm it ia 
m &t %im prm-^ln a©l®®wl#« 
ttm' mt prptela, •jsol.,atS.«ii® wlttot 
@rgani-«f if©3,-w«ifc« #«eii as m^©r©f©"F«, te-tttyj. ®r mmy% 
aleoti#!,- ato|; taf 
tl-mitmm&mmt wmtmTtml tw&m tlm- pwrni^lmn m&T. t^li? , 
•sat##*' mmm «fflevi#mt mt tbmsm «©!•«» 
wmmtm Is- tim «mt3ra©fcioa mt .fitto-r®se®at Mt®rla.l fr«» 
t#-ia Wkmn «xfcra©%# .^ toy -aayl al.©®tol in..® 
®-0atlam©a« #2Ktir««t©y tmp tiwemm d«y-s  ^ %Q p®r e#iit #f 
tb@- .jrjlti#]p®##«m't smtmwtm'k wtm wm^wrn^-m 
l&m .pr©fei#« 0# t&b s«p«apit%i©» -©f %bm .pr0t®la l5,y4p®lj-' 
lat© feb i^r a«iii;o a©id ©ct«p©n@afc® Is wtth. wmmj 
difflnttltl®-® ®a€ mmmwenm !(«©» pT^pQ-sBdm 
Vim Wmm. Slylfe® f»r %im mltr®g#a 
fel»- i.% w«-s %•!»% %'h# l'ltnof«s-* 
##at-Matsip-liil ta la €lbmsle amlme 
mm€ "tte a#a©-iiaitt® ©tlteir .pi*©j^®#d jpifm©--
tlea*tl-©ii# -mt ^»©lp-tfc«tl.©atas la 
•»el4 »#l.-iati©».|f %# #®a!e«atiriftt* %te#-
ts» •b#»-«'ai» t.to» 3pf®-©lp£t.«%#.s 
tmmmM. im. »«t€  ^ a©3.txttea »=dl«eii*fe thm tlwm'mmmmwM 
Mtmw m'wmimX pi'^ elpitatlsas te##® a«€# 
twmm «©m .ii,d3.mti-oa, »©fst %!»• 
fe#«a toy s^& imS. ^mmmwrnwy- tw^m tUmmm 
mmltm a®-iiS. is dlCf JLs'Wlfc* 
fli© «d»<03fi>%i-©-a &.f ttm from «®id 
S0lm%i.om *a# ft# %&» fe«lg •&£ m ## ©©»©©»-
t.iP-«tle«R ««fi p«piJFle«ttloii ©f %lals mmtmwtmtrn it la 
fey aaay ia^rgasli  ^ ^3p#®tpltates f©rii#d ia 
•rnt^ M »#lmtt©ii, ®ml.fid« wmm #«mi€ %® is® %mit® dfl'ici^ a.t 
•f©r its «E<t:a#rpti0a-» R©w#'"¥er, imr-g# «»©•«»%# ®f a^# 
mm<& tl» wii*#, m&t satis-
f.«tet#fy f©!- tk# ©f t&» f'3.ta$r«g.€«at 'mttwi*! 
%hm 
W#rit» *A", aa^ Mmglisb. ' 
®«rtb w«i?« t© nor# a/ati«fa-oterj mm m€m&rh:mmtm f©-^ 
tl» jri.tt«©3Pi»'S##.mt «at#.riitl tk«B i#.ai4 sitil'i#® ©r «it.fctj©.r ia-
•kirgmmie- itewipatiads* a#iatiwif #^11 &»s«ftts ©f ,h©ipit@ 
•ar® ^-qtiireA r#  ^ mf %tm tlm&mmm&mmt 
«at0.rtfti twmm pr©t«ia Sws-^-r, t® 
rmm&wm tfcie »«%#rial f irnm tin® S«i»tt« *A* fey «l«tlom ®»tfct©€s 
mmwm «#% -mTf ' 'It mmm f«ixtw&s &t 
mlm&iml .matf -aaraoai^ aa wr# quite #.:fjfi©t®iit' ms 
«lmti#ja w&mgmmtmrn lft#r ©#asia#t»«.%l©- «^p«ri»i3.tati^ m, m 
miMt-mm mf 90' w&Xwm-m mfhjl. aad W 
w^mmm: mt .edme«Btriit®€ •fwromlw w&b mAopt^^. mm 
til® *®«fc #liatloa With tMs aiaetm*©, 
oaly 4-S p#r ®@nt ' tftes • MfttscFiai mmm%& fe# 
-tw^m tk« wsrit# 
0«ii©i© is. tsf#Fi©r t© Moi»it« **4** ia its 
it^ »®rp%ioa -©f tl3« :^ Iflia#-i*©#®#»t 3»«t#f»iml tsmm :p3r®t#ia .tety^ l^y-
mmtmm.) bmt .©aiy fo-so .p©'r mmmM ®t tiae m&tsrlal 
eomld b# bj -©imtiofa* 
 ^ qis'  ^
Sagllshi 'W*s J'©i»d to#- .tlm m»at satl#'^ 
factory «,4s#i*p%lc>a »aiias f&p tim- e0a##atr«%i©a r#-, 
e.o¥#^ f3.ii©f®s<g#at,. ails©rptlom i'T&m 
»itia; sQlmti©!!-ts eoAp3,@%# &md ©ImtloB wifeli •it3,'e©to©I-  ^
MMOBiiBffli mX^tvx'e fcfeoiat 8©»90 .|s@r e#iifc'' 
rmm^^'wmwj -mt ttei« .«d.s©i?b«€ l©w®wi*g, te-efor# b@i.i3g. 
tlm  ^ fmlmr*® ©srtli. mmt €e#0filj-## 
%m tft® ^©alliag  ^*itli ttoe mmatm mmA fer»»%^at 
aat«rtal»-f mat&Tim.l »m»t 1&#' Trnwrn-m^. twmm.t'km 
f-h® ^ fwftte-iplai is not a.d»wto#d fey english' 
&m%ii $M hmmM ©jp s©wferal - ##lati©a, %at #3i©®l.l@at 
plat©# tm mmtA limti©.a 
tm hw&mgMt atom* #aiy Isj • *llEaliiiyi- -reag^afes* A »l*;lbw© of 
•©0 tolmea «tf #ltli®f mmthjl «i©.0m©l .amd io 
0f feydi*©,x£## wmm %hm 
wm&t #lmti©a »g#ut* 
M'tmr nxm^^r^mm felt® ®f -eoaeeatfa-" 
tloa 0f jPlia®r®«®®nt# »a,t#yiftl .fr®» pi'ot#!!! Iiydx*©lf®ml;©s 
•riaaiij 1# foiiw-8-t #mrtta i.« 
,».%lrred iat® fs©i€ 
ryo» .3,0(0 grmas @1* fa*®fc#.la wateil.. jf3.wi:r©s««a©® Is 
f«a©wd fli^ - rn-QlutiGMm fli# ©-©imfcloa -is #aad 
#%lrjp®€ tmfce « J.£fc®r mf &im 
p«r •©«•»* ^^©-eKl^-Fi® m1«I ^®ia4 mgsla fMls w&mU%m ,^ 
• Bf 
1# WtmmXXf fctoa- Is «®'€ihaisl-
m-mllj lat# %*© 4i%#F8 &t €tstlll«d watar,. filteF®€ 
off, and mgal» mtth. mmtrnw* flte® fli3^oj*®»©®st 
mat-#r-lal. .l:s fF<>M tUlm mmmimA mmrfh 
©hitai®tt3.1.y stirrlag tfe.iato X%tmv pmwttQnm ©f th©-alooliol* 
te|rar0^id#. oilxtw#, ab^-w «»€ f 
Thtm sl-atiea i# r©p«-at«^-d imtll %lm i# ealy weakly 
fl«©res-®#mt« • 
©1# sombiMt^d flltrat#® tTom %ii# #l«tiona then. 
@v«p#2f«t#d t® j^mmmm imasr :r»#a©«a flwi 
%m aad i^ltli. $00-400 @©». #r 
ail^t# iB pmr ©#at)» AnrntUmw" Gt 
Eagli.«li rnHs.f's Is s.t-i.yr#€ latci t&ls ®©ld ©xtrmst 
i»fcil t&@' fl«©i*#a#i«im# Is ©mmpXmt^lj C^feis 
l»®:t ayis©FlJ.«ii,t t:iwa ftmt .A€#@rpfeloa».) fh» fmllef^'s 
«ai*feli i« mmmimA mttU €llmt® mBlS mn  ^ distilled 
wmtmr- mb f®r fim flrmt .itds.0i*pt.i©ft* -fli® fl»a>F«me.«at i»et#^iml 
is ©Itifead hj 5a©-e,li&Bieallj mtlTTtng t-^© filler*® int© 
SOO &-Q^m p&rtt&nM #f tim ®l«tioo mix.tiir@ taatil th« filtrat®® 
m^m ©sly i lightIj fl«oi»«a#»B.t. Tim filtr«t#s fF®m tli« elu* 
tios «!•« %© miaar r®Am«€ pTmmMWPm* 
Tti# material ©fetainaa In tliis »a»a@3? is a small amoim% 
at hw&nm, aaopptoLQ-as, (ia soli4 
Stat#I iaat»i*i.»l wiiic .^i-s sol^l# la dilmt# "b&s#® mr a®ids, 
.aai(l ina^ltfel© ia «%&»!', »%Biyl 
- BB -
o'ML®i'Of0i?a :©!• absoltite alcoto^oX# It Is MQamwimt 
©o3.tibl« la ®leol»l ©r 95 pmr e#at 
It is s0liyflal« la alsobojl #i» a#»tl© m.&t€ miA im wmrf 
mtWGn l^j l3l«I.sfe-gr#@a fl^ r®s0®at la fcfctds® molir&'ntB In 
wlilcli it dl®s©.lms« 
f * .Fg0 .^.rtt-aa. #f fTm& py#-t#iB 
Pinc@ til®-fl«or#s©#afc »at;®ri®l *«® nm% 0btala®d la 
ei*|F8talliii» tmwm,. - pwifieatiom Mas aefc mm y%t 
b##n. ©btaiaed* . la fmct, fey thm umm of «ilai'©fflat©gi»apfe.i# aA-
s-©r^tl0ii .of <ia in a ©ol't^s 
14 ea« M.gti antC.S na* la €iM^t#rii... B&m #Tid«ae® wms ©b*-
%ml»®€ t®- #^©w tHat til® aat#rl#3. -1» .©;0»p0:S«€ of twe ©.m-
p^ae^ats* tli® mwl^ mnmrn aot #om@.ltisiw aad «©i»© 
will itaw %© hm doa© tb# flti©r@®©®at ja»t®rlftl 
is <3rfetiS.ia®i in. « p-a^m stst#.# 
som« mt tto® &t tl# aatei'i®! ©sa fe# gi^ ®a» 
Xt is a®t pi»#<slpitat#€ hf f^r«c.i^it««ts ,^ mor do».® 
It .give eol^r t®«t3 #f frefe^ias tar «ii» aoids,# It is 
ajot »®lt«€ '@»t- #1* .g^olmtio»s fej g.a.twrmtloa witla.. aow»cmiiaa #3? 
.m«ga®®lm smljfat## Its fl»ar®®©«a## l.s a©t alfc®r#a "fey 
liyar-oljsl.s wltli sulftai'ie a@i€ (SO p#r- f©F s»-r®ral 
laews* It c3©stalms BO ]p#i* ©#»t mitrog.#a.- bmt ao smiri3»'.«. 
It is a©t 2»®dm©®.€ fey soAliai it# la "bwie solution 
- st « 
by mtmm SM «©ld %% is @xi€lse€ hj 
la «,©t<i s#lttti©a» 
iwamtjpml »ol.mtl0» #f" f' •©0ae#jqfer«t#» 
&9 l»t0 ©stlty mf a^tle®* 
i&l#. reactloa tmUmm plm®#* fill® fclitafe %Ja® mafeeriml 
is tim tw&m twypt^^pimmm isy 
mild .#sid«t-i®tt of.. t:iw&' ts*i'p»©paaia®-'«#®tal(t®faf d@ @@»3pl@x« Xt 
mlLso laiit@a-fe®» toafc »Rt©riiil. t# aeit" m 
min&m &&mp&wmMm «r« text# t# aal»al«» WIm 
is toy tto#' telda#ys wla#ii laj«©t#a ia%© rmtm 
«a€ afe#mfe 8S |>©r ©#.a.fc ©f it ©aa to# la tlM win# &t 
rstts «ft@r lalli*-ap.®ylis®a«al ta|#«tl<3a®» 1% Is i|mlt« 
#3£©ip@t®A| &$> p^r- mmmt &mm to# F#®#v®r«€ la tii® nri.nm mxermtmA 
dwlsag t&s 48 li©»f.s iii|##tl©as» h#*#ver, iaef#a®©d 
wpimmry. f is n&tm4 f&it s#-v®3?al ^«ys tli« 
iri» &£ »#ft®ri«l isolmt@d f 
pT'&tmln. .fe^drolys«%@* «aa i«t t® iriietlber 
w not It .e«8EttiLia#€. J.la» strnctwf® whleli mlgtet hm ms®d la 
tta®. £i®ni£fi®atl©s %ms- Thm mmm mls^-
tmUmm t© wmwm: @l#«rly tUm ©oloa? #f f 
aa€ to #©*p»i»@ it# jflW3i?#.®#«a»© witJa tiiafc m£ <|u:iiila# telsul-
ai*€ i..®0t©fIwla* 
l^ie apectra 'ifit-li'a- 9«#rteb»  ^ ap^ i^t^rcmoetef 
feavsjag & pl3b®t®g3?apm@ tfey® soimtioms wm.rm-
to 
in a #©13. S e»« feblei:,,. S ®m# wld® -mmA S ©a* d#ep» 
•fl3» 'Qf tlm- #®il mmm pikiat#€ wlt& aoa-flsoFsse-eat 
pmint to ©li«i»s.%© r#f3.©©-teA liglit, emmmpt tm' & wln#o* on 
©a©. si## t0w t&®. ItgMt -©md m aai»i*©'w «lit &m tim 
a€Ja€j#at. slA» %m mXlmf tJte® fl«®i*#a@«nt ligMt t® «at®r thi® 
«i.lt 'Ot fe-l» 'l&m®,.. fch# laeMsmt ligJit tr&m 
tim (t«®:r%s »«i*©iaFy*-vap#r ti3» solatlea la tM© 
©®1.1 m% riglife .taigl®# t& tb® silt isiilch tli© 
©«at aiig-lit- -fefcie Whmm llglit 
wm®. %:few© seafct®f®-€ »tt€l r@c3.#-©t«d llglit e«ms#d 
%© ©a sp&©tjp©g*'iaft» Smmmv^Ttf, wltfa » fllt;©3? 
©f- 4 w* glass ^  m v&wj 
atatall ^«iia0«a% ligfett. t-mm %Tm mmTmwtj tor'© %li® 
®p©©fei*oai»t®jp* Tim 11a## #a sp#«ti»©g3p««. dlwi- t© r#fl©©* 
tl#» mud s©«t.fe#ielag i^Tf •wn »to».a mx.pmmu^mm of 
so- .teo-iw# mmwm 
• 'tet -w«v©l#agtti isltaia#«r«l -«.«•»€ wmm t,l3y®' ©©pp«ic it' 
w«® pl»%egfftpJi«iA mslag sa«@ silt ®p®niiig as wmm m##€ 
ti» fitter©'hi.© wmwm 
fi®!a tr&m fkm ©iKpir# M l»s.%riwrat» 
fl3ue%-®gr#.i>li m#« 1 0]to»s tl]» #p##feri3m' of 
quinltt# l&l#mlf«t© €ls#®l^ 'r©€ ta 0:»8 M s^fwie «el€» TIim6. 
«tii-s€«rd -eeffipariss&a l@«tl©a #f 
tfe© wftwl@agtlis 1® .al®-© aliiowm* silt; #|j#iiiiag wms 0»B0 
ram* «aa tb©  ^ #\xp©sap® f#i* qmiala# blstalfftt# was sf m©w-s«-
iph# e©pp«:p *r# wm.m « 
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kpnmpilipNH 
fin s a > 2  ^
^ c ^ ^ ^ c>» o >» « ? ivs -i  ^^  
No. 1 
Quinine "bisulfate. 
Standard copper arc. 
2 »!5o s  ^ •;& "^g^-;;j2g -s.  ^
No. 3 
Standard copper arc. 
Tliiochroiiie. (Hg. lines). 
No. 2 
Fluorescent material of 
casein in dilute acid. 




 ^  ^  ^  ^ vf 
No. 4 
Fluorescent material of 
casein in amyl alcohol. 
Standard copper arc. 
No. 5 
Quinine bisulfate. 
Standard copper arc. 
Photographs of Fluorescent Spectra and Copper Arc. 
• 
fb.#fe#gi»apfci :So# 2 («t.| tim .f JLm©r#se«iit sp#eti**M 
«r flia©3?es«#nt tr&m <iit,«#la ma€ ais-» 
i» -O#® W a©ld, (%)- thw# of tim 
&^pp0.w m3?&, sii€ IijI tim #f laatoflm-rin 
<liss©Xf@€ ia Om'B S amlf^rt© «ei€* All fcte#« mmr® tmkmm wltli 
m ml%t #pialag- #f 0*Sg m. TM9 »xp©sw® %i»® f©i* tim im-
fenowa w&s fow liomr®* th.® iaeid#a% ligbt vmm wa» 
f t3..%#i»©€. ligMt fr@B m aer^iopj^-mp©!? are#. fia» a»i»©Wf lis#® 
*ppe-«r la ®^#®t©gr--i!a- mf tU@ n®l:ttowa t® IneMsat 
ligmt «afc«rlag t&s #iit ®r rnp^rntwrnrntrnrm Tim mxp&s'mm 
ft.ia® '©f m^pp&T w*s- S0 »#«#adls mrnM- .f#r la^la 
%1fe@ tt«» w«s- t»# ^^e^iars# 
»©• B mlmmB tiik- sfhftn'fcfcti %li# #®pp«r ar® 
mad t-lj@ sp#-e.fcFi» tM©ci3r#a»  ^ dlss.®l:wd ia 
0»1,  ^«©'<tis» liy*ai*©xl€«« t&r ttilomimmm 
lias £4 ii©Tap# a »:3.it wiAfcia :#f 0*tg «». fb» eopper sris. 
fto» tMo-©.lir©w» w«#- ©•:ryat«1.3lla® vit'saln 
"by ^^idatlom witUt p^fcaaslw .©mtrmetlen ©f tlils 
|ir#€mt uritto. fc® r®*®w tim %M#©toois», aii-d 
#3tfc3P«.©%l0a 0€ til® femtyl witto -««ld» 1*li« 
€tlat« l3.ydro©:ttl©rle ae:i<a aolatioJiji,, e^ntainiag fell# %iilo©ti3?om#, 
wmm t® 'mtjimMm. «a.d toMmm- mp witk m mmmll 
@f MB p&it &mmk ,p0fe«ssimm fm® @©3hitl©a wms ®3t* 
wltji. mW.mw&fmvm^ laafell m# jfl.ta©r®s##m##--r^mala^di •• 
» ts * 
w&n #i*£«4 witht a®€lia® 
•inalfat## Wtlm wmm #y«i>orst#€ ». smjiII 
wmlwm 'imit'll mvy'mtm.Xm «f tb.i®«l3r^  ^ -ftee pT^^wmt 
WM» f3r©» fMo#lJi»o»& Is' ©aly 
#llglatly la «#!€ bitt; st^o^glj 
., So# 4 sto©»s »p#etri» mt tlm 
«te#wa from ©as® is feydrelysat##» 
dt#.80li'e# ia a»yi iils#l»2.« fb® #3c:|josmr® fcioe© irsii 24 imnTm. 
«aa tii» slit ©g®alag «as 0»28 »» ia^Bldeat Xiglit was 
mmppbt st^an€«f€ 1®. «l®o sji»wa» 
fli®t@gympli .!#• e- show's tte«- .flmwes-sftat mf 
tataiE  ^ ia. 0«S M smlfitrl© meld wlien 
.ilglifct %m ttm -vmAtrnt^Qm* Tim 
mMp&mmtrn wmm S*? wl%& « #jr ©«gg »a« 
##pp«,r ^imwm to tteia was sltgmly 
®v®r<*«ap©s#4 cs0 «»®oodis #a^s*ir® )« 
fc©- i^ tas-n tli®'. sp®#%«ab  ^ tim 
teaonn. aafeeifiml la b«si« tl» flua-
wmm&mmt ttgUM giv@» .©ff is vmrw 
ap®©trwi mt tb® f.^ ©» pfetein 
fey^foljaat;.#® do®# »»t ©©nt-atn l.ia# stridetiir« «aA th»r«f0r© 
it lims 3.1%tM im.l'm %m i€#mtifi:©&tl©a ©f 
w*t@rl«l# .fimoress-sat; ©©a®lata 0:f 
feftaa ia l>lti©*gr««a r®:gi#ja mt %li® flii» 
qnlala® la a#id s0l«-
fel©a» hn% is fmils® diff©r@at from. %toitt of fci3l©«h^©a»  ^©r 
%li# flm©a?e®#®sfc mafc«ri».a. £rmm pret^ta 
i« mmU qmiaia#, JL» mimmm toy %lmM m&^md t© 
ttm ®ita li# 3p###Y©red fey etfe»y sxtraetloa of thm 
tottslo f&ls #.3eti?a@tl©a asfc i^ emow fclid flu©-
ip©.a©®at »s.t®rimx fr®* ttn® i^jr©l.yg«d |>r«t-iiinii.#: 
•* 0s 
:iv* disgwsies of msmm 
It mm f©imd pr^©%®iB® mmmis'Xjf #gg 
g.j.i«€la.K g2.«%«mia,. mmA zm-tm.,. -wd-r® »li ta tl^  
#«53.1.# .f'hjsi eoler -&t tim %m wry 
ttok® »»# ia all #f %ta#s# prot#tas #Jt©ife®€ m%%ik «3Ltrm«» 
©Jf .Ji3,00»#1.0Q X# Tiiis •®tos-#i*wfcl0a 
i# ia tl0® <^s#^^^%S.©as Stiife®! C^)# He 
MAmf et tXw&wem^m  ^ wlfcli m 
blm# ©©l#r» flis c?s) «ls© f 0i»i€ titot pr#t#iias #j£-' 
%0 tXwm'mmmmmmmm Mm mmm^A llgMM #f WAwmlmiagthB twem 
140© e %® vlsllil# Ttm t^om •*»# ».©%«•€ tifeat %ii@ f3.ii©r#s©-©iit; 
e©3.©«» was s-e»t SmT px^mtmi.im* 
•f'limfe jfltt©r«®©@at; Mmt&wtmX i» set ©©.©ItidM ad-
1# slicwa 'b'j %s» •@'ba«t*'va%i#a iltoat; 'rarlotia ©xtraatloa 
pi»0o«#s®« #r 4.tmXymi.m #xp#i»i»»a%s tmXXmA t© 
tV'&m tlm Sia®-« ftJNi -fli^snf^andfi©# %» 
&mmtT&jmA. hj ©:xl€fttl©a with, attri© a©l€ wt iwliliig ©f 
it %M net t.® iti©rg&iii© 
©oasl-Btsion Is mXme support®# &j t.li® %laBM th» 
of ii»j  ^ laorgitbi#. #©mjp©"t»as -la fetaif pi»©%#i» mr pr©li#i«i l^ ---
^•©lysftt# *«» l?y ma lner®»s-e€ 
fla#r@s-®#as#j» aoi* w»i?« *iif %&» Inergaai© s«lt solixt^Qag 
TmmuXttm^ fw&m hX-mnh ©r ©#n%ro3. ©xperimeb^s flmor#s©®mt«-
* 06 
ipi® frg» ttm &f pr&»-
t«la #©l.m%ioa# rnXm ln#l«a.'fe«s tim is wmr-g 
tfei© pr©%#la m©l#eml© ®ad 1® ©rgaul© 
1b jaattsr## 
ll*- dttts gl¥®ii ia i «m&. 11 irl3ii&w tli®% tls»' 
@f -prgfealaii £« 
<ir0ly*i:s» .©afi t&at fel#©« m&vm rim«»p#s©«a%  ^
in. a®i€».#- ^im la* 
flas®3p##©»a## &t ,pip#fc#ia *»s .stl®# 
aot## fey tftag#lmi..i«.. &ad mwmffmmM: c#4| «li© 
gmlmttm •mmm «,t Mgli. tli© 
ia#r«m»# wmm proportloaul %# tto» aa^mnt ©f' 
fayiflFolfsls. ^»s# amflior# AM »«% s%m€y tk# mtt&mt 
©fcte.#f ©f .to^^elysis ©a .fltasrese-qa®.#.*. 
ibi# #m%it ©f i sal 11 alse sjtew tltat fek® 
y#s-®»'i4©# -©f ^r©%®iss r#m#li@s «. ifb.«a ©©mpl©!^# 
toe,a O0e«i*r«€» *a€ ttoat. pjp©%®£s# vaa*!- In. ttoe ioBi©w»t 
mt ImMmmmm €«& t# «@4d 
«aA mmtm giv® ©al.y «all ia# .^*a#.4 t& 
ttm- ia#»&8» #f %h» ©tli»y pr#t®ia» awlsg l^ar#l7s.lir.# 
f ix »li©w tla«% t.h» f .Xm#:r#g##a0® Is 
#lie3»a©fe«r;t»%i© ©f pr®t«in -aaA m#fe mlmmgrnS  ^
p«rtjpj.#»fc.i©a &t tb® py©t#:i.aa». #r g#i«tia g-av© 
%b« ,iw#m% ©f mm tr#at#€ pwlfl@4 
e*s#in ©IT gel&tta* ^ki,» m%m& %li®t tJs® 
• m • 
a©fc 4m# to impsritl#® ia 
flua . data #teta:la@4 toy ttoii ^^©3,f#l8 mt pr#fc®lii® wlfefe 
allcalt »ii« mmjmBm (TmhXmm v,. vi, vil wii) laateat# 
%lmt «el€ My r^oljsls iae:r«-«»#« tfts of .pr©— 
%#lms *oap@ Vtamm. €o®# ©r m^mrn^fmrn 
•Tbls- In ipr©lt*fely d«® %m tb.® d#« 
»fer©:y® tryptoplittaie t© pwrndmrnm- m -flmitwmmmmmt. ©©lap^md# 
Sia©® t&8 fluor©#©«»©« of |jr®t®ia#. is n©% i.fiei^ s,s«fi 
•fey ttlfesllne ©r tlM» n©iPimi en€'»|>r©dmcfe® 
mt pr#t#ia. ^ y^#3ly«l.« m#t 'to# t® lb# • 'mwj 
feat i» tfcs# %m tlM> mx* 
mit W kmovm «#lds:» wlj»a ©r 
ta lilxfcw#,; la th.#' s®3.1d st-at# ®r ia. «©lmti0as mf v-«rl©ias 
-aad ,a#» #f t&t®#; aaia© »#ld» w&a 
%« %# a®ti©«m1&ly 3ria®3p»»#«at# * mf mil. mf 
timmm' mmlxrn m&$,Am €i€ a®t mmh mm s3.1te«» 
11m# «r #aey«# p3p-®t«tn«-
film 0f esi3Pt«ia. ««i»® ft©lds liaa hm&m re  ^
p©^t@# ia tb® 3.it.»ratw«» Bt&bmt iW'01 ei®lm«€ tto,at fcyrosto# 
wmm w0MMly tlwmm-mc&nt msiA Vlmm iW} t^nm€ «!«-. 
•ala#  ^ p3?0lia®, i«a .glm^koi# mcM. t& to© wsately i'im©!*#»#«».%• 
S® fo'oad .arglata# -ftad. lii»fei4iiK6: t© b# fcM# a©g% flmor^neeat 
©f , 0.3.y®la&|^  ®aa, leu®.!®# 
mmt tlummmmMt, .«®#®r€l3ag t# flSrn^m ^ . ima€p 
Klmm&wmZmj,, mad :s i^alf@-ii c€t| f#m€ feistldis#-# 
•» 0s 
fcyr-oalii®  ^glyeiae mnS. Imumtim- wmwm 
no't t%.m<mmmmt'm.tm 
©hsmrwrntl^wm ©a ttm iX'wmwmmm'imm ©f ««itat© tte.lds 
r«p©i?t®d %M %ki»- %^mtm witto. %im «^a#^vafcl0»s' 
.f»%©rs itaA tk®t ^«»£n© -aelds »ot 
«l3«ii pi»efc#liii» 83?# 1b, strong Wm la-
1® €i»- to, ta.« -d@®-©»|>osi%l.oa 
pr®cJm©^s #-f t3Pfpt©pto«Ji# wftleh i,« ,##«lfcr©y«A wa,Amw- %1»8# 
flji©## pr#t#lH« wMefe %n 
pliaa® »#, ti» ©al-f a.at».» glw iarg# ©Momts of 
fltior#-#€«at durlisg «ld l^ fe#:iyieis,» flferin# wWi^U 
%B i*i©& ia, tipfptopli«a«.^  giw#» ttoii fctlgfewist fltk»f@s««:m0# 
?li6t %m tli® lae,:r#«#@€ 
©eae# i« #lw»rn fej tlMf tmmt tfea%. vimn a€€©5 %@ g®l«tl«L #i? 
s@lb* w&l«b «!•« d l^l^ i^ -sfc In tills «i&© .it#l€:  ^ %1» ®f 
by witli, ii#t€ 1# 
greatly i»#:p«AseA» "Wtoea tbts mm$M is t© %i»s# 
s«© -pr®t#ias €wl:ag wltl* do#ji n&% 
<dl##t-r&y t^pt^piiaa© aio ta©F©m»® la jF3.m©r#s©#ast@ 0e«i?jra* 
Again, wimn &f ««lia© a.®Ids la?# fe.©lj.#d im «#!# tlie 
j f '  € i » ®  a e ^ t  
is. la tfetls mlxtmr# flw#r#®^#ae® «t|>p#arii,» fli®. 
tioa mthmw «iiiao anl^s t© .g«l«tlm 03p' E#£a it©®s a#t la-
m-Jte-mmm dwlb®, l^ i3p©3.ysls« 
• 9® — 
Tk® #gtt» XI sli0» thmt wii©ii tFjptopfctmia® in 
sd€«d. to . tfe#:.!*® 1® ttot saefa 
Tiilm tfea.fc thmwm mwm two involved la thm 
flm#i»»s©@ae# pi»e€ii®tl«a -dsi®, t® <a®««*p#sitloa# 
it ts p©@8.ii»l® tU&t %li# taitabqwa &t fcto« -easain 
»©i©®«:i%wlil©li waefts witli tryp%#pliufta» fiwlisg , 
Im ' mompl.m%mly w®-d up by tj» pwm-mmmt ±m thm 
©««in mud thmt »€### trfp%©ia^a» ©aaao-t emms® if®3fy 
itt »©-#»©«•• 1% is th«.t hj w@' of 
lmer©m»# l^ ^olypl# by tm# 
ti»ypt©pfe«a© #oat®tt'fe #jr ,jp-y©t«lii« ©#idl€^b® •8tl»et©<l 
a«©wa%#Xy.#: prmvlMA am mymmmm %ls# wltu 
it F#«©%9 1® pr®s®a%* 
.03tl^ s%ioa ©©apoi»a &t tryptopliaa.# 
Ims. fe#«m !&§.)• tUtm CQmpowa.& %m 'mm ©ikaloM. ©f 
fcii# ©«f€is©*jp®iii©». ^&aib tlie tt'mwmmcmnt 
of a.©i€-.|3fai*€ilyg«i prot@ls i« .B©t tlil« ««a# mlkal.©i.d is 
mhgmm by fcb® ,f • fc^# %»© ©*s hm fej ©ttotp #a:tra«-* 
tloja itt/alfcmline solutiomf %bi» wmmwrn. %hi@ • tm 
asmitioiit. t%uormmmn% • pf®-
t«i-»e a,#«e met; hav® tl» .plifai&iegleiti a.©%io» #£ tti« 
?i3# fliadressaa©# ©f,.p2?#t#ia® eaim#fe to# dtiii %G thmts* 
'tltsmla e-oiit#at mXnx^m w^-m3?±mu@ # l^bra#tt@a« trntlmA t# 
m4M»€ ^M, net InQmrnmrn 
tbm tlwQT'mmmmmmm mf '%1m .pr«t«las 
• 100 * 
h©1«. (ts) taiv® ii&om fefaat »l»aia. -clmffliim) 
fojmatloa 1« d«p@a€#»t- «fti %i»:ypfcopbaa# and gta J.#4 
coastittttrnt fclie. prot.®ln aie3.»#ttl« wbt©li €ia»ing 
'MfiSroxyais %j «©iAs to pr#dm©#- ia^olisstel# hlm&U mat#rlaJL.» 
.flw©i»##€i«m@#' mas *a.,so • t® l># #i©s«'3.y «#s©©lst#d 
f©M»tlon &t wmXmiiM 1& tfe© -skim® -©ertaim 
aniffiftls -(l®)* • tXmmwm-mmmm mmA 
m»Xmt.iM fmrmBtlom mmm hj fo^atioa 
m£ welmnla d«riag l^-<Sro3ly#i» aad *1®# tb»- fr#iJ«FStioa 
@f »#l..ftiilii» «ltfe «ld®l3g^#@s am€ tiPfptonhRm©#; , j».sralts 
I'Tafel.® XIX) #f pr#^atl6ii of Mrlttmls fo3?Mi.%ioa fef tk# «ddl» 
tion: -©f staim#«* ©MUirld® to 'ttefc®. prot«i:»s dwlag 'fc^-drolfiiliE 
iadi^ mt®' felaftt fi«o]p#®#«ae# . s.aa ars, s^sw* 
wiMtt fteift pi'#'«r»atio». ©f »@4«aJa jf^3e«i«tioa 
tJ» am©«at #f fi«©r#8##a## pr##«@#€,, l»mt d©#s a@t pr«fi#at 
flm#rescence p3r»«a®tl®s dispiag fefaroljaia.^  ffe# i^ l^ ialft 
t^ mm€ hj, ti^ pt-opla«a® mmd *i€®^y4# «oadea#»%loii la 8t«»oag 
«©i€s- 1#. -fy]e©»l»- also glw.» m 
aslaaim Tmm m hXm^ w^n fch-is «mtao «©ii| 
aa4 glm®#s® af# la *sld# Ottaa©* .«iso »©lds %®.st»d 
4o M&t pr®ii.«6® 
Vtmm mr@ .¥©11#€ wlt& ^Um flm©-
1# greatly l,B®F®a.s®« a# Is .#&owa fey tta# dat« of 
^'mhXm is:# 'ffeis tXms3mm®mmmm w%,%% Is 
pi»o .^«fely t# some- additioa eowpoimna of «*i»o «®lAs «iid 
« ioi » 
mt «al»© %©-©©»©.• 
mhmm h&llmM 'la saeti# .»#!€», Ist wimn «i3E* 
• # l ' - m # l € . « i k €  i i y t e o - e m l t t ' r i q  mmlA nmm&^ tim 
is ii#'b .## 41#©^  ^ thm eol#??' 
#f til It-riglate  ^tlMl mn-mal. bltjtliiht*-
gf««m# 
®f tlw&mmmnt .©b%ftla«€ tw^m 
pf©t.«la »ss.8 mf wmA ©lafcioa, 
m&j -or amy w&t l>«-' tla« pi?-©p8-i»%t#s #f %twe f ltt©r®#©@a% 
aati«ri«.l staeit pwuftemtl©!* fe«a mm% 
%«#a Bmm f €tetttl»®4 %f ®l3r©»at#-
e4»#ipptl&a #f fcfe® ,^ m**#!*!,®!. mm l^ ydrax©,. 
tkftt till# »«fe#irial: is ®©mp©»#i. ©f %*©• 
e©«p©a#mfe®* cte® »f %feie## lt®«» »«?-% 
sol©r wlfcla mimmgmM tn pH, m^pmw mlmmgmm tmm 
tm'm^SA soimfeiom t# tm hmmt^ 
tMa mhAmgrn to e€ii»r- %» 
.aofc shtsapplf Arnftrnrn^m^ 
Tbm #1" t-fc» vm%&Ttmt 
fr®* mmmrn- »# l-fa®®- »%rm©*ia»»- 1% i.» « 
hwmmM %:»iifi tm t^&®= ¥iw*gr##a »gi0a tbie ®^©©tr  ^ff©s 
ftbemt 41©0-^-ei>o0 1* •«»€ ©f tli© 
.i»@se!tmfc mpmmWm mt ©tk»i« tlxkoitmmmmmt mmt-mw%wklms&owa 
la *•!»• pl»t©gi»«p&», «iF@ ia ag^@»@at €m%m g%^m Im tli» 
it wa-g f®iaiia, fej t&# •mg»- •©••1" pw# 
* %m 
©fgami# ligfcit mmp&hX^ pr©dltie-
tug &t ^r#t#ta l»y€ji?al|r#*t®« *•«« ©©mpase  ^ &f a 
fema€ #f llgtat fraa s40o-56so 1«. 
~ 103 -
omclwsimb 
am m mmult lnveatlgatloia mm tlmo  ^
mw&mm$..m%m^ witli mmmmlnmt^mm listmA 
h^Xms-•• hmwm hmmm. 4mT%wm^Am 
Im. Ttm is-©.ie.t#€ pi*#t;®iaa'mif#*! In tM® lavesttgifttlo.m 
«.r@ «11 la thm mm%%A 8fe«t#* timj nil fliffi©r»s©® 
•wifeli ft e@l®i* w^mn ©^sMlsea la 
*ttv#i#ag%to^. aioo^4io® I# 
S» «r« *11 rimisa?«»««afc la #olwt.lo»» 
Mm»mwmvg tUm ©©Mr tia® flm©!*##©®!!©#- la s#l«ibl#a Is aoi»® 
gxmmm f i^at mt lb® sdlla pr-o##!!®* 
tm ir@a®'^ <4 fawa® pi*#fe#iia 
«iiap#a«i©a« #r solntleas bj aimlysla tmmm 
©s? .»llgl3itly %m«la S#il&t«l«.#|j ©icfsfftii^ lea 
•wttli solwat® 4#«s m&t. flrnor#®-
®«n,t 
ti#ai m%%U mMwmmg, altrl# ##M ©r «slii.iig fea®. pr©.t@ia# ftos 
pr©fc#ia ask Is flT».:r«se«iit ia ©alia ©f basl© 
•«©lmtt0a» 
8« toy«ir©ly#l.s ef fej pj*®t#olytle 
®a«,fa#s ©r alkali. .&r« ©nlf sllgfetly wor« jrin®r^s#if-»t tlimR 
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%hi 4i^  
• ios » 
11^ 6 ttmmMBmS. i# ftddi-
tl^a &t ©tli#r mala© »©ids %© pr0t:®iii« <S«r£iig is^ydfolysl® 
^omm m&t' %i» tlLu&wmm&-mimm*-
1#» Wkmm & mi.MMwpm cif mala# 
Is boll## wttU. «tr®Jag ©alf si%hit I® 
a©ib«A* • *liaii trjpt&ptoaaa© Is «€S#A mmlm& «isM 
mt tlm&jpmmmmnmm 1«- a®d#i*iit#3.y ia©3?«-ms©4« 
IS* f&© mt mud t© pr#* 
(iwiitg liy<&p©i.ys£» mmwnt 0t 
.14»- tmxmA. tmm -gl'mmm mltM tafypfeepboa# ©r 
tyrmmtm In «#S.4 i# witli a felmlsli-
gi«#©a ©fck«i* s»ia® a®l€» witfet. gin®-®-®# act pr-adme# 
laey«-as»<a .jflw#i»«so«m©®# 
1S» »#:|.aalii fr®* fefc»- #f p0t«.t©#s aa€ 
p»»e tjrosia© »0j,m%i©ss is not 
3.6:# -yia# f '^oa 'pr®fc#ls lagrdj*©ly«@%©» 
Q,mm to® #3£ty*ii-t«€ «€:»@rptio» fmm m&%& fey En -^--
lirni •m&t'h aad #l.m%©€ f«® it wltli ail#olio.l«'-iam©al^  
jr3.'»®r#a@®mt im tli® r®gl©a ©JT fell# s.pe.etr'OT* 'Thim 
mmtrnv-lMl hmm a®fc #to«ipm©t;«f»iE.#€#., It 1« ao'fe 
Imammm #®3rlmA f.ip®m 
.©r -tbm  ^ Jtlm&mmmmt timm' 
t#ia .%m m hrmm,^  ia tli© bi««:-gr»«a f*®giom 
« 3.0® 
mt fcbe JPr^: ateomt ttOO % t© SHO© !.• Thtm flmmmm'*-




a '©jf %1m rmtmtlvm .®m©iaat;» ®f flia0* 
la p2?o%@ln ims b®#m 
«id mMm€ la tM« te-resttgattoa. to mtvAj t'bm t%wo» 
Tmrnmmm #f pr©t#ias aa# tTmtr fey€r©Xf%l.e 
pro%#ls# p^«pi®«€ emu#ia, 
glmfceaia^- gelsiin «n# #gg 
k«tr sb<i *®03. ®i»©. t# th® p3?<5t0lns.. 
le^mm pwo-tmtmm w#re #««Biiae€ la mI,tr»-iri©J.«t liglifc #f 
wair#l@Bgtiia 31.00-4100 f-* Tmw 'ttll gtf® 8. mlf©:m 
wM%# .fltt#3P@s<i®a®« la tli® .solid sfcat# «aii •» »©»»wl»»ib «w® 
.gr##n flmfflp##©#!!©'# la »®.l.tt%l©»s. fto#- flm©r®:se»»e# of 
pr#%®laflS: 1* a©]p# g^®a in ^«al« »-®3.mfci©a 1» ®©I.d« 
of #3£fcr.«#tion »lt;ii @®iwafc-s 
and €l».3,|r»l» f«£l#€ r®m#w tj» fl^ r^se^rat 
b@«tftai%i.©a ©f pr©%#ls« #3£l4ii.ft.t.©a. «ttii «%r©ag, 
altipi# «#i€ mmMMg ©6«,p.l.#t@3.y 4©atp©j®«l tim 
e«at: aat»j»l.»l.» 
•ff«©fe ©f p«r if t^at-lon @r pT&t®%Mm @m %tatla? fim®-
i»®s®.#ae« was- stadi®-€* 1% wm# jr©i^  tlmt tlij® a.®gr®# ©f 
pwpltf AtM. imt ti» :io«omfe w ©f pr®t«la flm©-
r®s«,ance.» 
•» • x08 
11®# mna mmmymmm #a fxm©jp#s#@iae# -i®®® 
aisbsd# it mm» l*®-iand tliat hj pr©t#©iy'ti© mmmjwmm 
©r alkali pr®^me#€ omly' m sli  ^ai !»©»©»# in %li# momiit ©f 
fltt©ar«s#®a®#.» s©«#ir®r.* ats wlttot. tiy€3p©#lal.©3*ie., sial-
f«plis, "plrehtl© !^® ®r p&>spiori® a©i€ pr®|[m©«€ l.«3?g« ta» 
e2?«««#» In t.h® flm&r#ae#a€# &t frot#iit© ©#a%miiil»g ...trypt©'* 
pii®i» «n€. ©Illy la©i»#aa«s Im tlie## ma?® 
def i®l«a% ta %m.-« «»ia# ©©!€• . 
Ae#tS.© Staid w&s t# iii«-r@a®# #®©mt ®f flm®-
mf a©w#^#r,, tte®- ©f 
'^y tfe» «#ld ^gi®%laa'wtt,li is mmm 
tls»s tit® #f pip®%iiis 
«30ii»© .ft<ei4s i»#r# #xsal.a«(i im t&i #<&1M 
i«ll- as im •»»€ »#lmtl©as t^ w fltt©* 
r#s##a©# ia *©»§ 
•telrn© -&•©!€ »d€itioii.g %<& protalis# €wiag isyar l^ygls r»*-
tia.m% tryp%©pb^m# **# »eM wlileh la« 
til# «?f dwlag rn^td 
It dii. not mtimmt tim- a»©«Bt ®f jri«#rese#a©«. dwlag Isy-
4rolysl» wifcii 
®j® &##lttoa m£-- tltaalas »r« 0f prcmltt©-
lag pr#€w«t;.s «is#» -di# a#% 
0i iX-mwmrnmmom iaafiog mmM .liydlr©i.ys.i# 
#3f  ^ pf»©t#ia®#. 
Wm immtn by ©r 
, fli# iut€i-
tlom 0f ©fcl»»-r '«alm© fc© im mmtM «tm 
a®t. i»@j»emg© tb© fi*sni®'#se#ae#-» »ii3km»te cteaaia) 
to j ty5?©ste«i« m£ «a€ tyr®«ia# 41  ^ aot p^®€me® 
f it^r# s©#a@#..* 
1 - # f  e o a & s m f c r t t t i o a .  # f  t ^ .  . f l . t i © ^ # # . 0 © n t  .  M a t e r i a l  
frea pr©%»la kydr©ii"»st#» *«# it ikwlves 
sw^tloa #f tto.® toy 'Englislj. e-art-li sad 
#mbs#%m#a% «x«tloa »itti hiydi»03ci€« scil«t-
S&ms @f til® ©f thla f l«®re®®#at isa%#rl&3. 
sr#. ,g,i¥#ai». 1% 1» ii0t m«3miia ##rl¥:#,€ 
pliaa#)* 
fj3» fluor««#afc «!»#:$ tmtit m f ,  lbiii#©fei»oi»«g 
^mtm.%3m tTma. pjp#-
t«ia eo»pm^#€*, fli##® sp»©t3?* «dr@ »1.1 
Tbm spsctrim #f' twom 
pi»©t;®ia is tm ^®gl©a #r ttot 
sf«©tin» ij* fii# #1" thi® 
1# #:«©it«€ hj mgl^ fe w«¥el®ttgtli®, moo--ai0o 1» 
* xm • 
!.• ### fl«@i*#s©©nce ©f ftlkaleias# BTall* ®©i» 
pfettWtteol# m, t8-.44| 89-1041 169-84. 19m* , Original 
aot ©««»# tu Ch©a» Abst# 344» 19S0* 
2* b* mad 00iigqm b« sp©etr@s €1® fl«or©s€#ne# d*m 
plgffliat i®#l% il«s Holotiiwi®®* F#nd» .so©»'.biel» 
ig4, sts-4. 1»st» 
S-m Bora#,. &• 4# £• *• dem. %©r di© Wirlcmg a®r blRU-
fltt©r«s©l©r#ma®ffi !» aeta 
Br®via l0#3rl®nd* Ptijslol, , Ki©!*©^!©!* d^i 
198-201. 1038. "" 
4m O# . Bi© Farbstoff# 4#r lefcslx«mt« 
ztg. 40,, 
5. Briann®!', W. M.» klliiis«b,e g©^®ttt«at-g «l@r ,gFm®a 
Flwor©se#»«. i® Bl«ts#FWB» Slin» lo©lis.®lai£r« 14 1:21-»S» 
1935 • 
6. ei.srs:®, h. f« ojfgaai® synltta@»«s i®-lt* jo,hii wil@  ^
aad s#»s »©« t©rk* 19^ * 
fm Cobl©a%g, W, *• lotis #tfi« voa F€6t3».rflt©g® 
iierruferend© finer©8Ei®F®nd« SiJastsas,. Pfe-ysik* Z» 10>. 
955-6* 1910, 
8» Coliaaj, F. 0* #«a Islaww fluores-eeerond.# Sfcof ult 
g«ls l©Ft#lea.. G&®». W®#kfel®d» 441»E.» 1935.* 
9» Certes, F* Isaa© l'lttor©.@e«»pleo €1 mlcml a.cti»oalc@ti*, 
B©11« soe# ifc«l.» ljiol-» sp©!'#. 84g*4«. 19SO# Original 
not Atestrmet#d in. Gli©aT Abst* 85,. 2161'* 1950*. 
10«. M* 0*L# Flitt0r®s«#ae# sad abserptio.a speetra of 
flairla' i«.(^lat®d. froa m toxle ©tiltwe flXtr&tm ©JT G« 
dipUfcb0r.i«e» Froo, S©e» Eseptl# Biol# Med» 42, 2lS^ 18« 
1939. ~ 
li« s* l®©ta.©r©li«s »w in pci«rpr@ mt s\ir qo«lq«®s 
amtre-s pigment a Anlrnrn-mLm AT-eiim it® E®ol# mxprnT* CS) 
g., 1909« 
— ill. 
2M* Stir la fl»s tos®et#s 
Coaspt;. read* MS, 208-lCJ* 1911* 
'13m , K* Wm mmA Adl© .^, •£• Flairla *md ©iis®n to lam-
' f Iti^jr^scliin^eadea Stoff in der d,#F Fiseiiatag®n* 
%*. plifslol.* 0h»«» 228, 1»12» 19.34# 
1 4 S »  « a d  A d l l e r ,  S #  i f e e r  € « s  V © F t e O M » e »  - s r o n  
Plfivinen In tierlscJien 0@*®ben* Z* phjrnl^lm Cteew* Sg§> 
105-llS, 1934. 
IS* E-al#r, H# v# and Brmadfe, E« M*. 2w Eeantals «la®s bla«* 
fltiey©s«i«r®ad»n St©ff#« In, Qorpum !«.%#««• teklv Kemi, 
Mlii®Fal,, »o» SI. imSrn 
16« etiler, k* •Wm., h#llstpos# imd adl®r* b* fl'«0ir©a2.©3as-
aitooskoplsei  ^ Sber da.s Flavins In Aug#n.» , 
2-* W-i?gl#l©li« Ftiyalol. Wt» f59-50. 1934 • 
17. Ptsolief .^ F« Pi»##«ne® aiid »lgnlflcanc® ©f vltamla 
in tM@ leB«* Arefa. d*Ojp&t;li«lffi©l# {Pari®} t, 108«1©» 
lis©. 0*»lginftl not »#«»• Albatraefesd in atoSb* Afea%« 
1©39* 
IBm M» aad Bii#ii®l, !• Sw la loeftlisattoa ©t la 
fSl® 1& flavtm®. ©m &.*m% -^©isia a® Im flairin® 
dans 1« p#gm ^4#s poissea®. Ooapt# r®a<a* g06. S72-'74* 
1938. 
1&« Poat«,in«.> M» »ad ,B«,»Jtt«lj., R. Repartition,, .d# Is flavin© 
mt 4®s mvtamtmm^mm i bl@i» A&um 1« p©&tt 1@® 
e6«ill©s li© Qselqueii imlss^iis d©ws®« Compt. jp®aa. 206, 167»-.80, 19s8» 
20.. .Foiitttia#, M% and 8-m&a«l,, R. Plavi«® «t .s^tostaiiees .a 
fl.a©re.s.e«Eic® toleii® daas la p#aa €#® t%l§0st#eas.» 
•C0»pt.. r#Bd. s©e. totol. 128, 1S38» 
tl. ssorgia, f. s# aail Wme,. c.. f.. ott • flis©-
i»e®c©nc« 111: v«ri©ms aedis* I. J. B»e%. 22* S49-61. 1931  ^
ft. S©orgl®, F.«. 1# .««€ P©#, e. F# Stmdy &f fe«,©t©rial fl?io-
.reseene© la vajplous aeflia* II.. J. Baofc. E ,^ lS©'-46. 
l&sg.. 
g3i.» &@mgr©s«, 0» and Si&n®3P, H. Sotle ^©r ®ia@ ^aaMttita-
tlwe Bestii .^ii  ^ ¥on «4uebr«#h.®-B:EtF«itet ta and®r®B 
pf la»sli©ii#-ii Q#Fl>«Ext3P®kt#ia#. 0®l.l»giia» l.tS-?« 4S1-SS# 
- lis. » 
24» Slral, Wm 1©® llochromos eliera^t^ristleus d«l 
grup© #i fea©t#rt»s fl«or©searat#s. anales .«o@» ©spsa. 
fis* 34., 1936* 
2S« Goptm«F, R# 4# and Holaj, G. E# On tJwi orlgia 0f t1m 
tiMMin toy ta© h,2fdrolysi:S of pi?©t©ia®* J. A»» 
€mm* ft, 8477-2600# imf* 
B6* Gow®vitcii.» A. Etudes s«r 2.mm st3ft5»t«»e#s a ri«©i»e»e®tte© 
tolewe* L«. reductibility r®wrslfele» 0©»pt» F«aa« soe* 
Mel. 127, 214-16. 1938* 
ST. Sciw^vlteli, A# stir les « fltaor-es^ene® 
¥apifttl®iss <1# 1« 0oul«w €# flwip^seini#© sa 
feaetloii dtt pH» Coapt# r«a<l.» s©©.*, fe.t®l* 12"?.. 1061-3.. 
itss*. . •"• 
g8-» G®OTifviteli.0 A« Et'mOmm mwt les rniMmtmm&mm m flii©r®se#ae# 
tol#w©^• Sw 1® tmmmwp mm tlmw%n& a® la l«iwr« ©i^tlvi® 
@n pria®ne« dm Co»pt« aee# feiol* 18?, 
216«.t» 1938 • 
2t«. gowsiriteli., a# etttaea 1## sifeat«a©#s -il flmores©#,»©# 
bleu®* .Ij© dlffwaltollit®# Som|^ t# rmnM* s®©* ^lol# ISO, 
15-17* 1939. ' 
SO# Siidji©l©i'f # A» «m#- ,• IP*- Bx;»a©a a 1« l»idi»® 
Wood #»s wtinmm I'hoiflw# mt WFtibir### Coapt# 
Fend. «0e. toiol. 1 ,^ 662, 1951» 
SI. fiadjioloff. A-. «a«S. ljr@st©f]r, f. Stud®® d®# ©#iidF®s 
d'uarin® et d® l»'Aei#@ uri^u® & la l^tir®  ^*o©d, 
mpr-i.® @aleta«tt0» ta©-0mpl®t®» 0«pt» f@ad. see., felol.. 
106>•0#S«4. 19S1« 
h«€jiol#ff, a#, aad t* .pta«gai©m©.aes <1® fltt©r®s-
e@a©# a«t»ralm®.s |^ «?- Im -l^al®#® .d# Woo.d am aiir©ftu <1®. 1* 
pmmvt Biall» «ppl. Physiol. «t Fatk* 
. (.s) 9, 15s--s8* lt.se* 
'S3-m H®itiat@F, «# Flm©r«®»sttE«i.alfs®. la. (a#r Miferoeli&ittl®* 
pm b«l.l Mmlm «ai c©*, wl#a ©ad 19s?# 
34* H8r«S#i3i,f A. saa4 D. :d.t.ao#tyl i?#.»eti©ia. f©r 
prot#ias.'^  0.. »fst©l» m-,. ••ssb-.®.*. itll.' 
3S. Harvey, D. O.. ..and. lotos©©*».#. Sfatli«-.«t.s ©JP V-.6-M®tii©j;y-' 
trypt«plia.a® and of ^arala®, witli «t «fe©rt .ia©t« ©a thi# 
aetioa #f a.e®t.ftl#«.l^a® oa trypfcopiian-^« 1, Cfe»a. Soe. 
1938. 8?-101#. 
lis » 
36. RBrwy, .1* 1« mmA la tlm 
' I M m  werld* fhysl©!... 12.» s5s-61# .. ime* . 
3?. l^ ilbyoiij, i. *•, p«jprj, e. g# aad pmp®rs, r.# !• tli® 
III. Tlie tsolfitlom ©f .l«0t«»fl.airln# Blooti©®* J» 
g£, 1s82-s. 19ss* 
38« C*. IJfew f lTj©,r®«Eemi; aa d®a Angmn i»-©n • las®kt;#a 
imd Areli« g®a» Physl©l» jS2» SS9»49# 
19x1.. 
S9» Hopkins, F« G# ?ja,@ plgaeats @fPi#ri4«®s A. eoa-
tritontioa tO' %&» stmAj- m£ mxmwmt&Ttj s^stane#® wMleht 
fimetloa ia fli® 0riia3i^iit» #^11.* fi*aais» Hoy* Scj©* 
• (lonaon) cb> lis, s€l»es* %mBm-
40# M* . Zur Lehre von den ESg«ns©]b;itf «l«r 
Atostawiaig d©r HarnpigiQ©nt«« firclx^w*® Ar-.ola» pstli. 
t:0s-.87,. ,1869• 
8*.., fF. #adl 0. f.n@ 
tryptopfeaa®. wmA ey»tln® .eoafc#iit ©f wrl#ws: pr®%®lns, 
s* si©i» mrnrn^ m, m3*m* i-9m* 
4Bm JoBSB,, Mm Bm &s #*l0t®ac« In ttoB® t;©Jttia»®s ot aal-
sals of a. 
Gimmrn- Wmwa 1^ , i9t-goo» 3.868# 
43» *• «a,4 »»ti©n, G. Ol3s@rmttoas sw 1« 
d® iw ®sp®©l®s d® ©lift«piga©»s ©hjri»»s 
»ia iwii  ^d# Woo#* B«3ll« «#»»», ,&#©• 
xlmsma&m-- ttf-qm 7, sss-q's* 1938» 
44.» Kftrreir,. P*, Saloaoa, Seliopp, S», Sehllttl.#!*, B*, 
«aa FrltEseti®, H* Bla a#« 
i.aetoria'rin®! i.«atete©*» h©lv» 0m®«' aeta. 1?, 31010-
13, 1934.  ^
48.». kiim#f.s3l®y, s« ©•briea, -?» e# aa4 l.» a« 
properti## ©f stfl»st.aa«@s foraedl toj 
oxidatiea of cqiiim€i#*yp€a»©s>.» bioefa©»* j.,. 29, 
8s69*a4*- ism* 
46,. kl*i»«3rsl#y, h» wm .^,. p»t#rs# r* a. «ii€ bqnl.rem, b. t«. 
animal if, 404-13* ites*. 
4?# k©sefear«  ^ •# «la## g®lfe®a f»rtoaib©ff© 
cw3*©p-t#riaj awts 2* pijysi©.l» 840, 
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l* 1»  ^ toy •baet#fs.»4  ^
63. hm B» I*astofla"^la in Mt©r©«©rgmtil@ms# Bio©h#w» 
• 29,. l,0ss.f 
64. Frlag»ls,®i«,. S# anA Oeragros®, 0 ,^ fe-er 5#a, Blafl^ws tl«r 
B©#eggi*®gl«f»i»g ©lof di® Flmorese#nE koii.pl«mi* Matwstorf®# 
6jb» ^0c?0-^13.» 1928* .. 
6S» 8« !» V» Baet#rt«i flmor#©«#»©# with, laifcrm-
wlolmt liglit. Jf .tatto, S«fc-# • ,^ ^Sg-6E..* 10S4.. 
66* e.edj.®y, a» mm€ ..orsat,, j# fl«©r»8.©#a0# analysis ia 
ttltrm-'tlolet llglit#. sm4 bd. p* s^-st* ©• vaa lostrmnd 
C#«, lae.,.# »®w Toffc* lt55» 
67» !.•, Foataiiri#, M», B«^fi«l„ !.•, mud M:mtfj0 A# 
Faot®tirs de eroissance du F-mfc eoat#s«ii d«fls la 
l».s @6ailles Am certains C©®|>t#- .r#»d»- soe. 
bt©l* 129, 473*m* imSrn 
6Q» HoGh®, A» MtmOm: #8- la r^aettow, ' la. 
e«B€i® €«» pr®tl€«s #t €# l#w# d.^rlir§a &n pT%mmn&m 4# 
4i«®^fcyl»» B«ll# #©«• biol* 1026-31* imUrn. 
68# Schana, B'» Die playsitelin^^at Ve^giag# b«l d©r optissheii 
Senslbillsation» ffl%#i»*# to-eto.. g«s». Fliy$lol* 190  ^
511-20. 1921, ~ 
lOm Sciamidt, C» 4# fl  ^mimmlBtTj mt tl» mmlmo a©ld» mn  ^
prot®liis» pm Sl4~f» 0fe»rl®s C# thiommm, Sprlsagfi#M, 
111. 1938. 
?1# SeJidpr, C* and BeckerE* Bber d®s Voi»k©iaii#i3t ,d#F Pi®ria® 
in Wesp«a und ScViHsetet^rllngen* Aaa* 507, S66-#6» 19331 
fB-m- B&M&pt, Gm 0 B#ek®jpjp E» «ad .leich.©rfc, E» M-e Hfdrolys® 
.d#iP ft«rln© mlt Sawea. §39;.« 1S®*®8« 1#39* 
fs» sebsjpf, g*. .®a€ e^ttler-, Am sw keantals d©# ,x»»t&©pterla# 
aaa» lt8-68,, . 
74» S@pibm»', J* . Sxperl»€sat#ll# «feer di« 
. ¥lm0rm^Bmmx. €#r a#iis'elille.ii®a tin®#.# 's. aijg»btei«llli:» s9,. 
1»13*  ^
?S« St#rl4ittg-0kiajBl®w»kt,. S* imd P#n®lE», f, L® fiu#i?#S(S®ae« 
d®« Gofflpt., i»«ad. SO0* bl©l» 107, 289-#l» i9Sl» 
aim--
*f&m Em Di© FltioFiiseiiM ti^risela^r .G«w@"b« ia Mitra-
Iilclit* Pfl%e,r!» .Areii* g@s.« Phtyslol. 14E« 
3»^ 3.1.41! • 
W» Sttfiir#:®, F:# fe©i» M«.i»#rna}ir\3np- in B«Sl©iii3Qag 2*iir 
grmfrftg®, bi€».©la#»» 77, 17-te. xfm* 
Smlllvan*. X*, li .^ S... mn& Eireritt, B., A 
rfepid ppocedTJore for estimetirig tryptophan# e«Rlb«at 
o..f cas®ia« J# Blol« 125» 471-4# 1938ii , 
7t,- ?lis, F* Si» lea ©dudltions €*«*ett»tloa Im flso-
r©se@m©« <i©s pr©fcl4#s« Compt* r«m## 202» 2184-6* 1036» 
8Q» ¥les, Wm «ad Ig®, A»  ^ 6m la 
.e#a@# Am ©li0l0®%Sr#l m% ft# la. pe«ia* ©oapfc, r©n4» •««©•» 
tel0l» SS$»ai. , 1®S@* 
81« *ag®r, a# •" A fl-woreaeeafc e©l©rlBg matter tpom Lmmtomtm 
laema*- Trmmm* Brit* ^«ioX» S®e# 168-64• '191^*  ^
•8S» Wald, 0* Pigi»ats ©f tto® r#tiixa». 3m drnum Pt^slol* 19, 
7ai^ »s. 1935. 
8s« wartewg, ©• emA ciirisfctfiai^  »• .lia swsltes sm«r#8tof-
f^«:rtr»g®-a<3.#s Wmrnvmnt %mA »®:la to»erpfeioass.p©ektr«b« 
. 20, 68s* . . 
S4» Wartoiirg, Q# aaa Ctolsfclan, W» ^«r Ams- »»lb® Oxydaticm,#-
jr©rs©at» 10ss« 
8S» las sink, F. Olansendl© tJrla©* l"©d®rlaB<a» flj«as©lir# 
qen&mm^wmmrn 21* 4055-3s  ^ 1933• 
8#» W«ls, P» «ad JoJclseli, *» l^r llaflmii.ig kwBwellig©!* 
Straiilen siif €11# f'lxjor©s@®»s TOia Ktw#l#8l:.orp#r» muA 
Spaltprod«lct®o» Arch, g#®* Fliysl©!# iFfliager*#) 219» 
738^82» 192am "" ' 
8T» Wels, P. sa€ *». Ser Einfl^ss €«r Qmr^lampen-
strmtedwag mmf 41# Wtwm'mme,&m& wmm 0«w#b«a laad, g«ll®a.» 
Pfl%«,r*@ Arefc# g»®,» mysl©!* Bm, $69-77.. 19tt-*. 
as* W®Xs, Wm. .«.ad M» Watarsttsh  ^ ©a ft»@r 
dl#- ?lia.®r®d«®.a». b«-str«lilt©r 2@l.l#ii» yflii^er-^-.s Ar&h# 
ge»». fliysi-©!. sgs, 671-82, itm.. 
s9.^  wielaad, -ioid r* ^©i* di© flwg@lpig»»mt© 
€»r s©li»tt0i*li3ag@p • axm.m 639 # i'fs-s*?* 1939* 
9©.» ftad siiadi^ ftw, fto®r- €1.® hfdr©lys@ d«,f 
Eiiseiss-stoffe mltt«ls -WMPAiisiiit^r Saw«a»: Bio©h»m» Z» 
im, 1s6-60, i92s» 
*¥ *B p«« 
pif» ipmit xmmmi&m s'to jr©jr mJ^% 
*m€fmx&M.. *3 *A •ioe»®j©Ji.di :|«irc|% ©i| sf#nsf«. «ii 
iaailm13moms0¥ •iiia 
8Xt -
